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This Appendix to the 1977 Annual Report on Great Lakes Water Quality con-
stitutes the Annual Report of the Remedial Programs Subcommittee to the Implemen—
tation Committee and the Great Lakes Water Quality Board. It contains informa—
tion on the status and progress of United States and Canadian efforts to meet the
goals of the Agreement.
The Great Lakes Water Quality Board has reviewed and approved the subcom-
mittee's report for publication. However, some of the conclusions contained
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respectively, for not meeting NPDES permit requirements. Twelve other
enforcement and legal actions in the United States and Canada are also
described. (CHAPTER 3)
The number of point source dischargers reported has been expanded. Specif-
ically, 825 sources are reported compared to 314 during 1976. Of those
reported, 50% of U.S. and 62% of Canadian point sources met 1977 loading
requirements. The Remedial Programs Subcommittee reports that 165 dis-
chargers contribute to water quality violations within problem areas ident—
ified by the Surveillance Subcommittee. (CHAPTER 4)



















the Canadian side, the portion of sewered population served by adequate
treatment was 99%. A description and status of ten major municipal sewage
treatment plants which are currently undergoing construction or modification
are given. Further delays have occurred at Detroit, Gary, Cleveland East—
erly, and Thunder Bay since last year's report. (CHAPTER 5)
Canadian municipal phosphorus loadings to the Lower Lakes have decreased.
Canada exceeds the municipal 1 mg/L target load for Lake Erie by less than







































to Lake Erie. (CHAPTER 5)
The disposal of municipal sewage sludge is a problem of concern in the Great
Lakes Basin. Specific problems experienced by municipalities are air

































































U.S. and Canadian pollution control programs in three industrial categories
(pulp and paper, iron and steel, and petroleum refineries) indicate a gen-
erally better performance by U.S. pulp and paper facilities and comparable
performances in the oil refinery industry by both countries. The U.S. steel
industry accomplished more pollutant reduction; however, production was
expanding more in Canada during the period. Although there is room for
improvement in both countries, all jurisdictions report substantially reduced
pollution loads between 1967 and 1977. (CHAPTER 7)
 ﬂlNIHﬂIlllﬂIlﬂN
This report of the Remedial Programs Subcommittee is the sixth annual report
in a continuing audit of the performance of Canada and the United States in im-
plementing the program requirements of Article V of the 1972 Great Lakes Water
Quality Agreement.
As in previous annual reports, major changes to the legislative base affect—
ing the framework for implementation of the Agreement are summarized. In addi—
tion, the subcommittee describes and assesses remedial measures for three broad
program areas: municipal, industrial, and phosphorus control. Relationships of
dischargers to identified problem areas are clearly identified.
In the U.S., 1977 was an active year for regulatory action. Final effluent
limitations based on best practicable technology (BPT) or water quality were
scheduled to be attained no later than July 1, 1977. Chapter 3 presents high—
lights of major legal and enforcement actions in the U.S. and Canada to illus—
trate municipal and industrial pollution abatement and the adequacy of juris—
dictional remedial programs.
The subcommittee this year has completed two special projects for inclusion
in the 1977 Annual Report. In response to the Commission's questions regarding
sludge disposal, a chapter is provided describing sludge disposal programs and
problems within the Great Lakes Basin. Also, an assessment is made on Canadian
and United States industrial pollution control programs over a ten—year period
for three industrial categories: pulp and paper, petroleum refineries, and iron
and steel.
The Remedial Programs Subcommittee finds that substantive recommendations
made in previous reports are still applicable. Rather than repeat still valid
recommendations here, a number of general observations are presented for con—
sideration.
Point source dischargers are identified as discharging and contributing to
the water quality problems described by the Surveillance Subcommittee. As problem
areas are identified primarily on the basis of existing water quality objectives,
discharges of other contaminants often receive less than their proper emphasis.
The RPS feels that the range of parameters used to identify problem areas should
be expanded to include IJC objectives presently recommended to Governments.
(June 1977)
The number of dischargers and their loadings reported this year has been























































































allowing greater integration of reports prepared.
This subcommittee again, as last year, suggests that it report for alternate
years only and use the non—reporting year for special projects.
EHAMEWIIHIE EllH IMPEEMENEAEIIIN
BE THE AGREEMENT
Changes and improvements to the legislative base that each country has
utilized in implementing the Agreement during 1977 are described in this section.
This is part of a continuous effort to develop and implement co—operative programs
and measures to restore and enhance the water quality of the Great Lakes. The
following 1977 changes, along with information presented in previous reports,
are illustrative of the manner in which the U.S. and Canada approach the problem
of Great Lakes pollution control.
CANADA
CANADA FISHERIES ACT
Amendments to the Canada Fisheries Act became effective in September 1977.
A new section of the Act provides for the physical protection of fish habitat:
to protect fish, fish eggs, breeding areas and food sources from landfill and
construction in foreshore areas. Other amendments broaden authority to regulate
against pollution of waterways by industry, whether existing or proposed.
Mandatory spill reporting will be instituted as the amended Fisheries Act imposes
an obligation to clean up the spill on the part of those responsible for the
spill or the carrier of the substance. Penalties for pollution offences have
been significantly increased, to up to $100,000 per day per offence. The amended
Act also confers on commercial fishermen a civil right of action to recover
income lost due to pollution from land—based sources. The Act now also provides
an ability to require structures and devices to protect fishing near large water
intakes.
UNITED STATES
THE CLEAN WATER ACT
In December 1977, a new set of amendments, the Clean Water Act of 1977, was
enacted into law making mid-course corrections in the pollution control program
launched in 1972. The new amendments place stronger emphasis on toxic pollutants
and give greater responsibility to the states. The important July 1, 1977 date
is left essentially intact. The main change is to allow delays, in compliance
for municipalities which could not complete construction for lack of federal
funds. Further items in the Clean Water Act significantly affecting pollution

























































































































































































































































































































































































































































A new departure for industry is the provision requiring use of best manage—
ment practice to control on site runoff, spills, sludge disposal and the like.
EPA is expected to make best management practice a general provision of every
permit.
MARINE SANITATION DEVICES
New provisions include a requirement to prohibit the discharge of treated
sewage from vessels in drinking water intake zones upon an application of a
state. Commercial vessels on the Great Lakes are to achieve at minimum secon-
dary treatment. Such vessels are also required to treat greywater (galley and
wash water). This requirement would prOVide greater comparability with Canadian
regulations, however, the section of U.S. law allowing states to apply more
stringent regulations is still in effect. Michigan has been enjoined from
enforcing its ban on diSchargers from commercial vessels.
NON~POINT DISCHARGE
Additional amendments to Section 208 authorize funds for use by the Depart-
ment of Agriculture in programs to implement best management practices for
agricultural non-point sources of pollution wherever such practices are part of
an approved Section 208 plan.
FEDERAL ENFORCEMENT POLICY
In November 1977, EPA announced a more aggressive policy for violators of
the Clean Water Act's July 1, 1977 compliance deadline. First, the agency would
seek civil penalties at least as large as the economic savings derivedby the
polluter in failing to install treatment on a timely basis. Other factors, such
as environmental harm and lack of good faith, would be added to produce a min—
imum settlement position. Secondly, the agency would make greater use of the
strong enforcement mechanisms available to it by filing more cases early and
negotiating in the context of a civil or criminal proceeding.
UNITED STATES WATER QUALITY STANDARDS
Water quality standards retain their importance for Great Lakes clean-up
under the new amendments. These standards are required to undergo periodic
revision by U.S. states through a public hearing process and then must receive
approval by EPA. The present revision process began in 1976 and is at the
following stage in the various states:
Illinois — Limited revisions are being adopted.
Indiana - Revisions were approved in part by EPA on October 21, 1977.
Michigan - Standards are in the adoption process and not yet submitted
to EPA.
Minnesota - Standards are still in the revision process.
 
 New York — Standards are still in the revision process.
Ohio — Submitted to EPA for approval in March 1977.
Pennsylvania - Recommended proposed revisions are under review.





In order to assure the implementation of remedial measures, federal, state,
and provincial agencies at times implement legal and enforcement actions against
industries and municipalities. The following is a brief summary of selected
major enforcement actions that occurred during 1977. In highlighting these
actions, municipal and industrial pollution abatement as Well as the adequacy of
jurisdictional remedial programs are illustrated. Further details on enforcement
actions, compliance violations, and control orders are outlined in the municipal
and industrial dischargers loading and program tables (Appendix 1).
UNITED STATES
RESERVE MINING CO.
Reserve Mining Company (Reserve) operates a taconite processing facility at
Silver Bay, Minnesota that presently produces approximately 91,000 tonnes per
day of magnetic taconite into iron ore pellets. As a result of this process,
Reserve discharges approximately 68,000 tonnes of waste tailings into Lake
Superior each day.
Over the past several years a controversy has existed among Reserve, the
State of Minnesota, and the federal government regarding alternatives to the
present method Reserve utilizes to dispose of its wastes. Specifically, Re—
serve's discharge did not comply with a previously issued state permit, the 1965
amendments to the Federal Water Pollution Control Act and a 1969 Water Pollution
Control Regulation (WPC 15) of the Minnesota Pollution Control Agency (MPCA).
In addition, the Environmental Protection Agency's (EPA) Environmental Research
Laboratory in Duluth, Minnesota discovered asbestiform fibers in Duluth's drinking
water supply in 1973. Further investigations resulted in the determination that
these fibers were being discharged to Lake Superior as a result of the type of
mineral deposits mined by Reserve at its Peter Mitchell mine near Babbitt,
Minnesota. This discovery led to further complications in the litigation because
of the public health implications created by the carcinogenic asbestiform fibers.
In April of 1977, the controversy regarding disposal of the tailings was
settled when the Minnesota Supreme Court ordered construction of an on—land
disposal basin at a site referred to as Mile Post 7. This site includes an area
of approximately six square miles and is located about five miles southwest of
the processing plant. Total cost of process modifications and construction
necessary to initiate on~land disposal and to comply with air quality control
























District Court to complete the necessary process modifications and construction
to cease discharge into Lake Superior by April 15, 1980. The court also ordered
Reserve to pay Minnesota for the cost of monitoring construction to ensure that
time tables are met.
In July 1977, the MPCA issued the necessary disposal system permit for
construction and operation of the Mile Post 7 diSposal system. Various conditions
contained in the permit were not accepted by Reserve and, as a result, litigation
followed. The major items which are being litigated are the air fiber emission
limitations and definition for fibers. The decision of the Lake County District
Court has been appealed by MPCA to the Minnesota Supreme Court. In April 1978,
the Minnesota Supreme Court reversed the District Court and reinstated the MPCA
version of the permit.
All state permits for the Mile Post 7 location site have been issued.
National Pollutant Discharge Elimination System (NPDES) permits remain to be
issued for Reserve's Peter Mitchell Mine and three power plants at Silver Bay.
Since this permit will involve issues related to the appeal now under consideration
by the Minnesota Supreme CQurt, administrative action on the permit has been
suspended.
CITY OF MILWAUKEE — WISCONSIN
On July 29, 1977, the Federal District Court in Chicago. in response to a
suit brought by the State of Illinois against the City of Milwaukee, ruled that
the city must construct storage capacity for combined sewer overflow. A judgement
order was signed on November 15, 1977. The federal order followed a stipulation
between Milwaukee and the State of Wisconsin that had been agreed to on May 25,
1977. The federal order required Milwaukee to achieve the following limits by
December 31, 1986:
BOD — 5 mg/L Fecal Coliform — 4/100 mL
TSS — 5 mg/L Phosphorus — 1 mg/L
The city is further required to eliminate separated sewer system overflows
by July 1, 1986, to eliminate combined sewer system overflows by December 31,
1989 and to pay $230,000 in court costs.
There are 112 combined sewer overflow points in the City of Milwaukee's
sanitary sewage system. The intercepting sewers of the Milwaukee Metropolitan
Sewerage System convey all of the dry weather sewage flow and a portion of the
wet weather flow from the combined sewer area of the City of Milwaukee to the
sewage treatment plants. The remaining wet weather flow for the combined sewer
area is discharged directly to the streams in the City or to Lake Michigan
causing violations of water quality standards within the BOO—hectare area of the
Milwaukee Harbor.
In response to these orders, the Metropolitan Sewerage District is engaged
in an infiltration-inflow analysis for the entire district, including sewers
owned by the local municipalities.
IO
U.S. STEEL CORPORATION ‘ GARY, INDIANA
On September 27, 1977, Judge Sharp entered a consent decree with U.S. EPA,
Indiana, U.S. Steel, and several intervenors for control of pollutant discharges
by U.S. Steel—Gary to the Grand Calumet River, a tributary of the Indiana Harbor
Canal and Lake Michigan. The decree followed an adjudicatory hearing called on
the basis of a NPDES permit issued by U.S. EPA on October 31, 1974 and ended a
long disagreement between the parties and several court actions.
As part of this agreement, U.S. Steel will reduce its discharges of ammonia
by 89%, cyanide by 98%, phenol by 93%, and achieve other pollutant reductions by
August 1, 1980. U.S. Steel values the treatment system at $70 million. It
features an alkaline chlorination treatment system for blowdown from the blast
furnace recycle system followed by carbon adsorption.
Because of its delay in complying with the July l, 1977 requirement of the
Clean Water Act, U.S. Steel paid penalties of $4 million. Due to agency concerns
regarding additional chloride discharges arising from the alkaline chlorination
system, U.S. Steel funded a $250,000 University of Michigan study of increased
TDS impacts. The company has also allocated $500,000 for organic chemistry and
fish bioassays at its pilot treatment plant to assure that the final system will
not discharge chlorinated organic compounds in harmful amounts.
OUTBOARD MARINE CORP. (OMC) — WAUKEGAN, ILLINOIS
As described in last year's report, Illinois EPA (IEPA) reported sampling
results to U.S. EPA in 1976 which indicated that PCBs in OMC's discharges were
reaching Waukegan Harbor and Lake Michigan. Administrative orders were issued
by U.S. EPA and IEPA on February 5, 1976. Several amendments were issued by
U.S. EPA thereafter.
In response to these orders, OMC quickly sealed two of the outfalls dis—
charging PCBs and the die-cast operation that was the original cause of PCB
discharges. A third outfall that remained contaminated was sealed in October
1977 following a $0.5 million program. Issuance of a final NPDES permit by IEPA
is still pending.
As described in last year's annual report. U.S. EPA and IEPA determined
that severe PCB contamination in the sediments of Waukegan Harbor and a nearby
ditch existed as a result of discharges of PCB by OMC. Lengthy negotiations
between OMC and the agencies for the removal of the contaminated sediment proceeded
in 1977 but had not resulted in agreement as of April 1978. The matter is
presently in litigation.
ERIE SEWER AUTHORITY ' ERIE; PENNSYLVANIA
This plant serves the City of Erie, Pennsylvania, adjacent communities and
Hammermill Paper Company. It has a design capacity of 243 x 103m3/d (64 MGD).
The plant has been in violation of NPDES permit limitations for 8005, suspended
solids and phosphorus for several years.
11
 
 This case was referred to the U.S. Attorney in Pittsburgh for appropriate
legal action, and a complaint was filed in federal court in October 1976.
Various attempts to solve the problem in the legal arena were made until Novem-
ber 1977. At this time, a technical task force was formed consisting of repre—
sentatives of EPA, the Commonwealth of Pennsylvania, Department of Environmental
Resources, Hammermill Paper Company and the consulting engineers for the Erie
Sewer Authority. Continuing efforts are now underway by the task force to
identify the causes of non—compliance and to agree on the appropriate solution.
CITY OF DETROIT ' MICHIGAN
On May 6, 1977, U.S. EPA, Region V, through the United States Attorney
filed a complaint against the City of Detroit for NPDES permit violations and
violations of the Federal Water Pollution Control Act.
Months of negotiation resulted in a consent judgment. The consent judgment,
entered by Federal District Court Judge John Feikens on September 14, 1977,
provided for a compliance schedule for the attainment of secondary treatment
with phosphorus removal for 4 x lCBmZ/d (1,050 MGD) at the West letterson Treat—
ment Facility and requirements for implementation of a sewage rate increase in
response to insistence by the U.S. EPA that existing rates were too low to
support capitalbonding for treatment plant improvements and necessary treatment
plant operation and maintenance.
The issue of a sewerage rate increase was one of the most controversial
aspects of the litigation. Even though sewerage service rates ranged from one—
third to one-fourth those of other large metropolitan sewerage service districts
in the Midwest, some 75 suburban communities, became involved with the litigation.
Judge Feikens, therefore, ordered the appointment of a Special Master to hear
all grievances related to the increased rates and render a decision.
Upon entry to the consent judgment, the court also issued an injunctive
order that nearly $400 million in fiscal year (FY) 1976 construction grant
monies be reserved for construction projects in the Detroit area. The injunctive
order provided that municipalities outside the Detroit sewerage treatment service
area, upon showing need, could apply through the State of Michigan to the Court
for access to a portion of the reserved funds for construction of sewerage
treatment facilities. On December 21, 1977, Judge Feikens issued an order that
released the impounded funds for distribution outside the Detroit service area
in accordance with the U.S. EPA approved Michigan Department of Natural Resources
(MDNR) priority list. All grant funds were distributed by March 17, 1978.
Most recently, the City of Detroit has fallen behind in the schedule to
achieve secondary treatment and phosphorus removal. Negotiating sessions have
been held between representatives of U.S. EPA, MDNR, and the City of Detroit to
facilitate the expeditious initiation of construction projects necessary to meet
the consent judgment compliance schedules. These conferences have resulted in
substantial progress toward the attainment of secondary treatment by September





Settlements in excess of $100,000 were assessed on 6 Michigan dischargers;
Ford Motor Company (River Rouge, Monroe, Wixoml, Great Lakes Steel (Zug Island,
Ecorse, River Rouge)‘ Abitibi Company (Alpena), Pennwalt (Wyandotte), and
Detroit Edison (12 facilities). Ford's settlement was the largest at $1.6
million.
OLIN CORPORATION “ NIAGARA FALLS; NEW YORK
01in Corporation was indicted on March 23, 1978 on federal charges of
concealing the discharge of mercury into the Niagara River in excess of effluent
limitations in force between 1970 and l977. The 20 count indictments accused
the company of filing false reports to EPA regarding mercury discharges. Three
company officials were also indicted.
EPA had learned in August 1977 that the plant has been making erroneous
reports on its mercury discharges. The company has indicated to a newspaper
that its discharges of mercury into the river over the last seven years had
averaged 1.7 Kg/day (3.8 lbs/day) or about 4.5 tonnes (5 tons) of mercury over
the seven—year period. This loading is far in excess of the 0.1 lb/day monthly
average limitation in a permit issued in 1975 and a prior federal court approved
agreement with Olin for .5 1b/day adopted in 1970.
The State of New York has indicated that Olin is alSO discharging mercury
into the Niagara Falls municipal sewage plant.
POWER PLANT INTAKES (COOLING WATER)
U.S. agencies have had increasing regulatory interest in the impact of
cooling water intakes on fish populations. In the Great Lakes, interest has
focused primarily on the impingement of fish at intake screens and the loss of
larval fish through entrainment. Authority for this activity is provided in
Section 316(b) of the Clean Water Act which requires that cooling water intake
structures reflect the best available technology for minimizing adverse environ-
mental impact.
Examples of regulatory action include the rejection by Wisconsin of an
existing intake design at Wisconsin Public Service Co.‘s Pulliam Plant at the
mouth of the Fox River on Green Bay because of the numbers of fish impinged at
the plant. The company must now provide an intake design which would meet the
test of Section 316(b). A second example is the rejection by EPA of the intake
design for an expansion of Consumers Power's Campbell Plant. In response, the
company has proposed an offshore intake to take the place of the one originally
proposed for location in Pigeon Lake, a small lake adjoining Lake Michigan.
A concerted multi-agency U.S. effort has been undertaken to assess the
effects of power plant impingement and entrainment on the fish populations of
the western basin of Lake Erie. Results from this effort indicate that the
power plants are having a significant effect on populations of yellow perch in




sports fisheries from the Munroe, Michigan plant alone has been estimated to
range between 4,500 to 181,000 Kg





























































































































































































































































































































































































































































































Welland and an appeal trial date has been set for July 4, 1978.










































   
 INIIIISIIIIM ANII MIINIBIPM
IIISIIHAHEE Mill BIIMPlIANﬂE
Previous Remedial Programs Subcommittee reports have indicated that the
ultimate test of the effectiveness of remedial programs is the improvement of
water quality as remedial measures are completed by the dischargers. Last year,
significant dischargers to problem areas were identified.
This year three approaches to gauge progress towards meeting water quality
objectives will be utilized. First, a detailed summary of compliance schedules
and remedial program status is provided. Next, facilities discharging into
problem areas are listed with selected sources shown as contributing to the
identified water quality problem. Finally, as a special project, pollution
control progress over approximately 10 years for three industrial categories are
described separately within Chapter 7.
COMPLIANCE AND REMEDIAL PROGRAMS STATUS
This report provides the most comprehensive effort yet to compile loading
and compliance information of industries and municipalities. The list of se—
lected point source dischargers has been expanded to include all major U.S.
National Pollutant Elimination System (NPDES) point sources discharging to the
Great Lakes, whether directly to the lakes or to upstream tributaries. Major
U.S. NPDES dischargers are defined by U.S. EPA as any large discharger or any
other dischargers that have a high potential for violation of water quality
standards. A similar list of major point sources that include upstream sources
is provided on the Canadian portion of the basin by the Province of Ontario.
The loadings and remedial program status of 612 U.S. and 216 Canadian dischargers
are considered this year compared with 245 U.S. and 69 Canadians last year.
Table 4.1 gives a summary of compliance of all U.S. Major dischargers with
the NPDES July 1, 1977 effluent requirements. A summary of compliance status
for the major Ontario industrial discharges is given on Table 4.2. Basinwide,
40% of reported U.S. municipalities met July 1, 1977 effluent limits during the
last full reporting period in 1977. Of the remainder, 87% received schedule
extensions due primarily to lack of federal funding. Of reported U.S. industries,
58% met July 1, 1977 limits. On the Canadian side, 41% of the major industries
and 78% of the municipalities were meeting applicable effluent requirements. Of
the reported Ontario industries, 98% have control orders or approved programs.
Specific loading and remedial program information on individual sources may be





































































































































































































































































































































































































































































Both tables show considerable numbers of facilities which are not meeting
assigned effluent limits. However, it should be noted that such limits are
often based on tributary water quality or treatment technology considerations
and are more stringent than needed to achieve Great Lakes water quality objectives.
PROBLEM AREAS
As in previous years, the Water Quality Board's Annual Report to the IJC
identifies problem areas. The 1977 list of problem areas are illustrated in
Figure 4.1. Table 4.3 identifies point source dischargers that discharge to the
problem areas. Special reference (*) is made to those sources that contribute to
water quality violations in problem areas established by the Surveillahce
Subcommittee (Appendix B).
 
The parameter selection to identify the water quality problem is limited to
Agreement objectives and/or jurisdiction water quality standards. As this
approach has the potential for overlooking significant water quality problems,
it is suggested that parameter selection be expanded to include all the objectives
IJC proposed to Governments. Nearshore Surveillance sampling programs should
also be expanded in all basins to monitor problem areas that may not be presently
identified.
20



















































































































   
 POINT SOURCE DIRECT AND INDIRECT (UPSTREAM) MAJOR DISCHARGERS
TABLE 4.3






Jackfish Bay *Kimberly Clark Ltd.
Nipigon Bay *Domtar Packaging Ltd.
Nipigon, STP
Red Rock, STP
Thunder Bay *Northern Wood Preservers Ltd.
*Great Lakes Paper Co.
*lndustrial Grain Products Ltd.




MINNESOTA Silver Bay *Reserve Mining Co.
Duluth-Superior Harbor *Conwed Corp.
*U.S. Steel, Duluth
*Potlatch Corp., Cloquet




Minnesota Power & Light
 
WISCONSIN







White Pine Copper Co.
  
*Indicates that discharger is contributing to water quality violation(s)
within the problem area identified by the Surveillance Subcommittee.
















*Kimberly Clark Corp. (Lakeview Mill)










*Green Bay (Metro), STP
>“Menasha Tn. S.D. #4 (East)
*Menasha Tn. S.D. #4 (West)
*Appleton, STP
Proctor and Gamble
Green Bay Packaging Inc.
Shawano Paper
Shawano Lake Sanitary District #1





*Combined Sewer Overflow (Milwaukee)
Wisconsin Electric Power Co.
(Lakeside Plant)





Commission (Jones Island Plant)
Menomonee Falls, STP
 
*Indicates that discharger is contributing to water quality violation(s)
within the problem area identified by the Surveillance Subcommittee.







































*Buena Vista Twp., WWTP






















*lndicates that discharger is contributing to water quality violation(s)
within the problem area identified by the Surveillance Subcommittee.











Genesee County District #3, WWTP
Hitachi Magnetics Corp.
Michigan Sugar Co. (Sebewaing)
Michigan Sugar Co. (Caro)
Peet Packing Co.
Total Petroleum Inc.
Zilwaukee Carsollton Twp., WWTP



































*Indicates that discharger is contributing to water quality violation(s)
within the problem area identified by the Surveillance Subcommittee.




 TABLE 4.3 cont'd.
 
cont’d. cont'd.
LAKE BASIN/ PROBLEM AREAS DISCHARGERS
JURISDICTION









*Ford Motor Co. of Canada Ltd.
*The Canadian Salt Co., Ltd.
*Calvert of Canada Ltd.
*Chrysler Canada Ltd.
*Hiram Walker & Sons Ltd.




Gulf & Western Ltd.


























*Ford Motor Co. (Dearborn)



















within the problem area identified by the Surveillance Subcommittee.
















*Wayne Co., Wyandotte, STP
*Wayne Co., Trenton, STP
*Combined Sewer Overflow
Chrysler Corp. (Trenton)
Detroit Edison (5 plants)
Firestone Steel Products Co.
Ford Motor Co. (Northville)
McLouth Steel (Trenton)

































*Indicates that discharger is contributing to water quality violation(s)
within the problem area identified by the Surveillance Subcommittee.














































































































































































































































LAKE BASIN/ PROBLEM AREAS DISCHARGERS
JURISDICTION
OHIO Conneaut River *Conneaut, STP
cont'd.







































































































































































































































































































































































































































































LAKE BASIN/ PROBLEM AREAS DISCHARGERS
JURISDICTION
YEW YOSX Rochester Embayment cont'd. Brighton (AC), STP
COKf'd. Brighton (RS), STP
Gates—Chili—Ogden, STP















*Indicates that discharger is contributing to water quality violation(s)
within the problem area identified by the Surveillanee Subcommittee.


















































projects, and phosphorus removal.
TREATMENT OF MUNICIPAL WASTES








































year. Completion of facilities under construction will raise the percent of





















in the Fifth Annual Report.
Adequate treatment in the U.S. Great Lakes Basin is a minimum of secondary
treatment with effluent concentrations of 30 mg/L for BOD and suspended solids
and a total phosphorus concentration of 1 mg/L in the effluent. Advanced waste
treatment is required if water quality standardsare not met by secondary treat—
ment.
In Canada, Ontario requires waste treatment to be adequate to prevent pollution
of receiving waters. In general, adequate treatment is a minimum of secondary
treatment or equivalent with 20 mg/L BOD and suspended solids in the treated
effluent. Exceptions are allowed on major waterways where primary sedimentation
with supplementary chemical treatment may be adequate. Phosphorus removal to 1.0
mg/L or less is required in the Lake Erie and Lake Ontario basins. In the Upper
Great Lakes, the need for phosphorus removal is determined on the basis of local
water quality conditions.
EXPENDITURES
The levels of expenditures of funds committed to municipal project con—
struction for both countries since 1971 are shown in Table 5.1.
MAJOR MUNICIPAL PROJECTS
Table 5.2 shows the updated status of 10 major municipal sewage treatment
plants which are currently undergoing construction or modification. Further
delays have OCcurred at Detroit, Gary, Cleveland Easterly, and Thunder Bay to
those reported last year. Updated discussions on municipal sewage treatment




ANNUAL FUNDS COMMITTED FOR SEWERAGE
CONSTRUCTION IN THE GREAT LAKES BASIN
(S IN MILLIONS, CURRENT DOLLAR)
YEAR
CAPITAL COMMITMENTS FOR
SEWERAGE WORKS IN ONTARIO
BY ALL LEVELS OF GOVERNMENT (1)
OBLIGATED LOCAL, STATE, AND





























(1) For Canada, figures represent total capital commitments for treatment
plants and trunk sewers.
(2) Figures represent total U.S. eligible project costs with Federal grant


















































































































Thunder Bay 106,000 July 1977 May 1978 11
      
 THUNDER BAY; ONTARIO
Originally scheduled for completion, the project became operational in May
1978. Built on the site of the existing Thunder Bay South Plant, the new facilities
replaced that plant and the existing North Plant was converted to a pumping
station. The effluent is now discharged to the Kaministikwia River just upstream
from Lake Superior.
DULUTH (WLSSD), MINNESOTA
When completed (estimated November 1978), the new 1.67 X 105m3/d (44 MGD)
Western Lake Superior Sanitary District facility will replace 9 presently in—
adequate Public Owned Treatment Works (POTW) in the area. The system was de-
signed for the combination created by mixing municipalsewage with 3 pulp and
paper plants processing wastewater. The area's major industries will contribute
33% of the average flow, 65% BODS, 39% suspended solids and 5% of the total
phosphorus loadings.
Delays in plant completion resulted from the additional time required for
final approval of plans and specifications. Also, delays in equipment delivery
contributed to construction postponement.
The WWTP is a pure oxygen activated sludge process with phosphorus removal
by chemical addition that will provide effluent quality exceeding that defined
for secondary treatment. Sludge disposal facilities include fluidized bed re-
actors, waste heat recovery boilers, ash disposal and stack scrubbers.
GARY; INDIANA
Although marginal secondary treatment of phosphorus removal was provided at
the existing facility, total WWTP upgrading and expansion is being implemented.
Pretreatment and enlargement of existing primary facilities are now 90% complete
and secondary treatment expansion is now 20% complete. Phosphorus removal facilities
are complete and await the provision of the significant level of funding needed
for operation. Advanced waste treatment for nitrification and facilities for
sludge treatment are funded and construction will soon begin. When completed in
1982, advanced waste treatment for a design flow of 2.28 x 105m3/d (76 MGD) will
be applied. Legal actions are described earlier in the report.
DETROIT; MICHIGAN
The City of Detroit is presently operating under Consent Judgement No.
771100 which outlines effluent quality requirements. These become increasingly
more stringent until December 31, 1981 when 4 x 106m3/d (1,050 MGD) full secondary
capacity with phosphorus rem0val is mandated. Until that time, the consent
judgement outlines the items, including construction, that are necessary to
achieve this final goal.
The following redesign and construction projects are presently occurring.
























































































































































































































































































































































































































































































































































































































































































































































































































































capable of providing full design treatment to temporary peak flows of 1.52 x
106m3/d (400 MGD) and partial treatment to flows up to 2.8 x lOema/d (735 MGD).
The Cuyahoga Valley Interceptor System is being constructed in four stages with
the first segment 75% complete. As construction proceeds on the interceptor and
trunk system, nine smaller wastewater treatment plants and a large unsewered area
(60,000 population total) will be incrementally serviced with wastewater treatment
provided by Cleveland's Southerly wastewater treatment plant.
ERIE; PENNSYLVANIA
The Erie Sewer Authority's Wastewater Treatment Plant was designed to
provide secondary activated sludge treatment and phosphorus removal. It was
expanded in 1973 to 2.47 x 105m3/d (65 MGD). Sludge handling capabilities were
provided in 1974. Sludge is digested, conditioned, vacuum filtered, incinerated
and disposed of in a landfill. An agreement was reached in 1975 with Hammermill
Paper Company callingfor treatment of 7.0 x lOHma/d (18.3 MGD) of wastewater
from this industry. Subsequently, problems in achieving adequate design treat-
ment have been encountered. These appear to result from a hydraulic and/or waste
overload. Steps are being taken to identify how this overload can be corrected,
including the possibility of plant enlargement and/or preclusion of further
loading to the wastewater treatment plant.
NIAGARA FALLS; NEW YORK
The city has upgraded its present facilities to provide complete secondary
treatment plus phosphorus removal. This plant is designed to treat 1.82 X
105m3/d (48 MGD) of municipal/industrial wastewater by a physical—chemical process
which includes phosphorus removal and carbon absorption.
The plant was substantially completed and received its first flow in April,
1977. Two problems remain to be remedied before the treatment plant can be
considered fully operational. A few of the contributing industries have not yet
put adequate pretreatment facilities on line and part of the industrial flow is
bypassing the treatment facility. The other problem is the appearance of 7.6 x
10km3/d (20 MGD) excess dry weather flow. An Inflow-Infiltration (I/I) study is
underway.
TONAWANDA, NEW YORK (SANITARY DISTRICT NO. 2)
As of February 1978, construction was 99% completed. Final completion is
anticipated in July 1978.
BUFFALO, NEW YORK




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































(KILOGRAMS PER DAY OF TOTAL PHOSPHORUS)


















































































Assuming all plants ach
ieved the effluent obj
ective of 1 mg P/L as
required hv the Agreeme




MUNICIPAL PLANTS IN LAKE ERIE BASIN





REPORTED LOADING TARGET LOADING EFFLUENT
(kg/d) (kg/d) PHOSPHORUS
1975 1976 1977 1976 1977 1975 1976 1977
UNITED STATES
Detroit, Michigan 12,940 11,290 10,336 3,618 3,040 3 6 3.2 3 4
Cleveland, Ohio
Easterly 723 513 483 438 501 1.8 1.2 0.9























Wyandotte, Michigan 1,543 993 435 280 272 5.7 3.7 1.6
Erie, Pennsylvania 383 383 438 177 435 2.2 2.2 1.8
Warren, Michigan 140 140 — 120 — 1.2 1.2 —
Fort Wayne, Indiana 105 92 94 114 164 0.8 0.8 0.6
Pontiac, Michigan 45 46 22 75 99 0.6 0.6 0.2








































































































































   
TABLE 5.5
MUNICIPAL PLANTS IN LAKE ONTARIO BASIN
(3 3.8 x 10“m3/d (10 M01»)
PHOSPHORUS LOADINGS AVERAGE ANNUAL
REPORTED LOADING TARGET LOADING EFFLUENT
(kg/d) (kg/d) PHOSPHORUS
1 mg/L (mg/L)
1975 1976 1977 1976 1977 1975 1976 1977
UNITED STATES
(NEW YORK)
Buffalo 1,648 1,518 1,796 661 665 2.5 2.3 2.7
Syracuse 610 565 813 296 239 2.3 1.9 3.4
Rochester, FVL 522 398 317 284 244 2.0 1.4 1.3
Niagara Falls 256 — 815 201 247 1.0 - 3.3
Tonawanda S.D. #2 259 265 312 50 57 5.4 5.3 5.5
Gates—Chili—Ogden 132 147 159 43 45 3.3 3.4 3.5




Main 2,650 880 599 833 698 3.4 1.1 0.9
Humber 410 320 318 341 344 1.2 0.9 0.9
Highland Creek 480 130 200 121 133 4.5 1.1 1.5
North Toronto 23 30 25 40 39 0.6 0.8 0.6
Hamilton 507 410 329 255 254 2.1 1.6 1.3
Lakeview—Mississauga 620 609 327 179 173 4.2 3.4 1.9
Kingston 140 47 52 59 58 2.5 0.8 0.9
Burlington Skyway 86 60 48 54 59 2.0 1.1 0.8
Cornwall 110 140 248 53 56 2.4 2.7 4.4
Peterborough 50 6O 45 46 45 1.2 1.3 1.0
Oshawa 170 79 73 45 49 3.7 1.8 1.5
Niagara Falls 130 65 60 38 46 3.5 1.7 1.3













































































































































































































































































































































































































































































































SUMMARY OF REPORTED DIRECT INDUSTRIAL AND MUNICIPAL
PHOSPHORUS LOADINGS IN THE GREAT LAKES
(ALL LOADING VALUES ARE IN kg/d)
          
DIRECT INDUSTRIAL DIRECT MUNICIPAL
LAKE DISCHARGE DISCHARGE
1975 1976 1977 1975 1976 1977
Lake Superior 267 280 295 171 161 175
Lake Huron 353 86 496 330 338 443
Lake Michigan 168 88 138 2922 2848 1808
Lake Erie 185 753 370 18170 15702 15608
Lake Ontario and
St. Lawrence River 511 220 415 8913 5814 7104
TABLE 5.8
REPORTED DIRECT PHOSPHORUS LOADING DATA
(ALL LOADING VALUES ARE IN kg/d)
  
BASIN: LAKE SUPERIOR
DIRECT INDUSTRIAL DIRECT MUNICIPAL
JURISDICTION DISCHARGE DISCHARGE
1975 1976 1977 1975 1976 1977
Minnesota 0 0 5 44 32 6
Wisconsin 0 ' 0 l3 3 5 4
Michigan 0 0 140 47 46 50
Ontario 267 280 137 77 78 115
5 TOTAL 267 280 295 171 161 175










(ALL LOADING VALUES ARE IN kg/d)
      
 
      
BASIN: LAKE MICHIGAN









































REPORTED DIRECT PHOSPHORUS LOADING DATA
(ALL LOADING VALUES ARE IN kg/d)
BASIN: LAKE HURON
DIRECT INDUSTRIAL DIRECT MUNICIPAL
JURISDICTION DISCHARGE DISCHARGE
1975 1976 1977 1975 1976 1977
Michigan 171 86 216 54 45 141
Ontario 182 — 280 276 293 302




REPORTED DIRECT PHOSPHORUS LOADING DATA
(ALL LOADING VALUES ARE IN kg/d)
BASIN: LAKE ERIE
         
DIRECT INDUSTRIAL DIRECT MUNICIPAL
JURISDICTION DISCHARGE DISCHARGE
1975 1976 1977 1975 1976 1977
Michigan 146 141 173 14716 12539 11012
Ohio 2 164 85 2782 2557 3854
Pennsylvania 0 O 10 383 383 438
New York 0 0 0 129 30 175
Ontario 37 448 102 160 193 129





































     
 
  











1975 1976 1977 1975 1976 1977
New York 208 91 179 3034 2423 4258
Ontario 303 129 236 5879 3391 2846




In its Fourth Annual Report, the WQB recommended that the jurisdictions
consider a ban on phosphorus detergent. The IJC further suggested a uniform
limit of 0.5% by weight and reaffirmed its position in its 1976 report to the
Governments.
The United States Congress declined to incorporate a proposed phosphorus
detergent ban into the Clean Water Act enacted into law in December 1977, but
further Congressional hearings on this matter is expected. A 0.5% ban became
effective in Michigan in October 1977 and legislatures in Ohio and Wisconsin are
considering the matter. The Minnesota Pollution Control Agency is still enjoined
from enforcing its ban. The U.S. EPA Region V office has continued its advocacy
of a phosphorus ban in the various states.
On the Canadian side, no change has been made to further restrict phosphorus
to below 2.2% in laundry detergents. The Government is examining extension of
















































































































































































































































































































































































































































































































cipal wastewater treatment sludge,
































the landspreading of solid waste



























   
COMPOSTING ___*




















































405 of the Clean Water Act (P.L. 95—217). The guidelines would be mandatory for
federal facilities and recommended for other publicly owned treatment works.
Each state will have the responsibility to implement an acceptable sludge
management plan establishing reporting and enforcement procedures. Opendumping
of solid waste will not be permitted.
Landspreading of sludge at agronomic
utilization rates will not be defined as open dumping. However, all sludges will
have to be digested and stabilized prior to landspreading.
MINNESOTA
Currently, Duluth Western Lake Superior Sanitary District (WLSSD) is land—
filling sludge at several locations. WLSSD received federal grants to expand the
existing facilities and construct fluidized bed incinerators. Auxilliary fuel
will be produced by a solid waste processing plant which produces refuse derived
fuel (RDF).
Projected sludge production will be 43,700 kg/d (96,300 lb./d).
Sludge will be chemically conditioned, dewatered and incinerated.
The ash will
be disposed of in landfill sites. The proposed system is scheduled for completion
by November 1978.
WISCONSIN
A summary is provided below on the sludge disposal practices for the 29
I
municipalities with populations exceeding 4,000 in the Lake Superior and Lake





Method of Systems Population










*Including Jones Island Treatment Plant Sludge.
MILWAUKEE
Under Federal Court Orders, Milwaukee is proceeding with plans to upgrade
existing facilities to tertiary treatment. This requirement will modify both the
quantity and characteristics of the sludge produced. The following figures
represent a 1976 data base.
a. Jones Island PZant
The facility produces approximately 212 tonnes/day (234 tons/d) of waste
activated sludge. Milorganite production (a fertilizer and soil conditioner)
utilized 178 tonnes/day (197 tons/d) and due to insufficient dryers for all the
sludge that is produced, the excess ( (34 tonnes/day)(37 tons/day) ) is landfill.
Milorganite is distributed through out the United States and 39 countries.
 















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































quality, several Michigan cites may continue to experience difficulties in
operating incinerators. Most of the large cities incinerate sludge including
Detroit, Grand Rapids, Flint, Lansing, and East Lansing.
DETROIT
Detroit is projecting the continuation of sludge incineration after the
extensive upgrading of their existing equipment. However, interim measures are
planned to landfill Detroit sludge for the next few years. Also, a study is
underway to transport Detroit sludge to Lake County for a resource recovery
project.
According to the facilities plan and environmental impact statement for
Detroit, there will be capacity to incinerate all solids for a peak flow of 4 x
lOema/d (1,050 MGD) upon renovation of the existing incinerators. However, to
meet air quality standards the stacks would need modifications. Operation and
maintenance of the incineration process would require additional personnel.
After 1995, an excess of approximately 12 tonnes (13 tons) of sludge per day
above incinceration capacity will be produced. Further studies are currently
being undertaken to address sludge production from combined sewer overflow
management.
OHIO
The general trend in Ohio is toward land application of digested sludge.
Currently there are no major facilities causing problems as a result of inadequate
sludge handling facilities except Lorain which is actively studying land applica—
tion as a probable solution.
Sludge from the Cleveland Westerly and Easterly plants is pumped to the
Southerly plant for treatment. The sludge is then transported out of the Great
Lakes Basin into the strip mine areas of Tuscarawas County. Currently, there are
some problems with this final disposal approach from both an economical and
aesthetical standpoint. The Cleveland Regional Sewer District is attempting to
resolve the problem and meet the various aesthetic and regulatory constraints.
A breakdown of sludge disposal operations at the larger wastewater treatment
plants is shown below:
Percentage Percentage of
Method of Systems Population
Land disposal 49 24
Disposal lagoons 10 2
Landfills 21 51
Incineration 7 19




As secondary and tertiary treatment facilities in New York State are con—
structed and become operational, the volume of sludges which are generated and
require disposal increases proportionally. Disposal of sludges must be integrated
with an overall plan for solid waste management.
Methods presently employed in the disposal of municipal sludge are as
follows:
Incineration 62%
Land or landfill 21%
Other (primarily lagoon) 14%
Available as a soil conditioner 3%
ROCHESTER — MONROE COUNTY
The three major wastewater treatment facilities serving the Rochester Metro
area are experiencing sludge handling and disposal problems to various degrees.
These plants all utilize incineration as a final disposal method. A two-phase
countywide sludge study is currently underway. Phase One is a short—term eval—
uation of sludge handling and disposal at the Frank Van Lare plant. The plant is
experiencing operational problems with dewatering equipment and the incinerator,
and odor problems from both the incinerator and sludge storage areas. A prime
motivation for the study is the high energy costs to operate the dewatering and
incineration equipment. An interim solution has been the addition of sawdust to
the sludge which aids dewatering and incineration and reduces oil consumption.
Phase Two is a long-term countywide study. Pilot scale operations are being
undertaken to evaluate land application at the Northwest Quadrant plant and
composting at the Gates—Chili—Ogden plant.
A countywide refuse disposal study is also underway. Three sites for land—
fills are proposed. In addition, a $37 million resource recovery facilityis
under construction. This facility is designed to process 1,800 tonnes per day of
refuse to recover iron, aluminum and glass and will produce a refuse—derived fuel
which will be sold to a local power company. Disposal of sludge may eventually
be integrated with the overall solution for refuse.
CANADA
Keeping in step with the overall concept of reuse, recycling, and waste
reclamation, the Ontario Ministry of the Environment is encouraging the optimum
utilization of sewage sludge on agricultural lands for its fertilizing and soil
amendment properties. In addition to existing regulation (Ontario Regulation.
824, made under The Environmental Protection Act) requiring certificates of
approval for sewage sludge handling systems and sewage sludge disposal sites,
guidelines have now been developed for the utilization of sewage sludge on
agricultural lands.
The intent of these guidelines is to utilize the nutrient value of sewage
sludge (nitrogen, phosphorus, and organic content) in agricultural production,


























mental effects to soil, crops, and to the environment.
ONTARIO
























































term crop and soil studies. These guidelines provide criteria governing site
selection, management, and approval. The guidelines also limit the sludge
application rates.
Currently, based on research results, these interim guidelines are being
revised. In addition, an important feature of the updated guidelines includes
the regulation of heavy metals application and accumulation in the soil thereby
minimizing their potential detrimental effects to soil, crops, and the environ—
ment.
Presently in Ontario, some 180,000 tonnes ( (200,000 tons)(dry solids) ) of
digested sewage sludges are produced and ultimately disposed of each year in the
Great Lakes Basin. Approximately 40% of the sludges produced are incinerated.
Sludge incineration is practiced at Toronto, Hamilton, and London. 0f the

















































































































































































































































































































































































































































covery and/or energy production schemes.
Certainly disposal costs as a percentage of wastewater treatment costs will
continue to rise. The benefit of proper sludge disposal, however, will be a more





This chapter provides an assessment of the progress which the steel, re—
finery, and pulp and paper industries have made in reducing pollutant discharges
to the Great Lakes Basin since 1967. Although the Great Lakes Water Quality
Agreement does not specifically mention these categories, evaluation of their
progress in pollution abatement provides an opportunity to assess the juris—
dictional and industrial programs.
On a national basis U.S. and Canada have similar policies for reducing
pollution from industrial sources. Both develop effluent guidelines for appro—
priate levels of treatment and both seek to meet Agreement objectives and/or
jurisdictional standards or criteria for various water uses.
Since the early 19705, industrial pollution control in the U.S. has been
accomplished through a formal permit system called the National Pollutant Dis—
charge Elimination System (NPDES). Effluent limits within the permits have been
developed by EPA and the states for all dischargers in accordance with effluent
guidelines that have been issued by EPA or with water quality standards that have
been adopted by the state. Best engineering judgement is used when effluent
guidelines have not been issued. Permits in force in 1977 contained compliance
dates of July 1, 1977 or earlier. The limits and dates are legally enforceable.
In Canada, the control of water pollution from industrial dischargers as it
relates to the Canada — U.S. Agreement is achieved through a cooperative federal—
provincial effort embodied in the Canada—Ontario Agreement on Great Lakes Water
Quality. In this Agreement, Ontario accepts the water quality objectives set for
the boundary waters and agrees to implement programs and measures consistent with
their achievement in those areas of the International Great Lakes Water Quality
Agreement which fall within provincial jurisdiction.
Federal baseline requirements, expressed as effluent limitations for spe—
cific pollutants and fish toxicity, are developed jointly with all the provinces
as regulations under the Fisheries Act. These regulations have been developed
for a number of industrial sectors and are at various stages of development for
others. These regulations undergo periodic review; such a revision of the pulp
and paper regulations is presently underway.
Ontario uses the federal minimum requirements in combination with consi—
deration of local receiving water quality to determine effluent requirements and















































































































































































































































































































































































































































































































































































































































7.1 PULP AND PAPER
INTRODUCTION




























































































































































































the individual fibers. The mechanical process involves reducing the wood to a
fibrous state by grinding against grindstone or passing chips through a disc
refiner. This type of pulp is commonly called groundwood. Semi-chemical pulping,
which combines both chemical and mechanical pulping, consists of an initial heat
or chemical treatment for softening the wood followed by mechanical reduction to
a fibrous state. The initial treatment varies from simple steaming of the wood
to drastic chemical treatment. Pulp, obtained by fiberizing reclaimed paper, can
be used as received except for some course cleaning or deinking to remove non-
cellulosic materials in addition to the ink. Deinked pulp has become an important
source of fiber.






























































Papermaking is the process of converting the pulped fibers into a finished
product. In papermaking, pulp or a blend of pulps, is mixed with various fillers
and chemical agents, such as clays, starches, wet strength agents, pigments,






















































1 Ohio — —
21 Wisconsin 3,119 6,254
20 Michigan 3,605 5,385




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































EFFLUENT LIMITATIONS REFLECTING BPT FOR SPECIFIC SUBCATEGORIES
 
(PROMULGATED 1974)
        
SUBCATEGORY BOD T83
30 DAY DA ILY 30 DAY DAILY
AVERAGE MAXIMUM AVERAGE MAXIMUM
(1)(a) Unbleached Kraft 5.6 X 12.0 X
(6) Sodium base NSSC 8.7 X 11.0 X
(C) Ammonia base NSSC 8.0 X 10.0 X
(d) Unbleached Kraft NSSC 8.0 X 12.5 X
(e) Paperboard 3.0 X 5.0 X
(2)(a) Building & Roofing Papev 6.0 X 6.0 X
(3)(a) Hardboard, wet process 2.6 7.8 3.5 16.5
TABLE 7.3
EFFLUENT LIMITATIONS REFLECTING BPT FOR SPECIFIC SUBCATEGORIES
(PROMULGATED 1977)
BOD TSS
Subcategory Daily 30—day AnnuaI Daily 30—day Annual
Maximum Average Average Maximum Averagg Average
(1)(a) BCI Bloanhcd Kraft 27.3 14.2 8.0 48.0 25.8 14.2







(C) Papcrgradu Sulfitu (Blow—Pit) 63.6 33.1 18.6 87.9 47.3 26.0















(g) Fine Uroundwuud 13.7 7.2 4.0 23.5 12.6 6.9
(h) Soda 27.4 14.2 8.0 49.0 26.4 14.5
(i) Dcink 36.2 18.8 10.6 48.1 25.9 14.2
(1) Paper Grade Suliizo (Drum Nash) 53.4 27.8 15.6 87.9 47.3 26.0
(2)(n) Fine Paper 16.4 8.5 4.8 22.0 11.8 6.5
(b) Tissue Paper 22.8 12.5 7.0 20.5 10.0 5.7
(0) Tissue Paper (FWP) 27.4 14.2 8.0 34.1 18.4 10.1
(3)(u) Dissolving Kraft 47.2 24.5 13.8 74.6 40.1 22.1
(b) Bluavhod Kraft 30.9 16.1 9.0 60.8 32.8 18.0
(F) Dissolving Su1liiv 82.8 43.1 24.2 141.3 76.1 41.8
NoLv:
Limitations are in pounds pur ton.
For kg/1000kg divide by 2.
X









(2) and as shown for subcategory (3).
62
Also, these tables include only the limitations related to basic processes.
They do not cover all the detailed definitions and sub—categorical add—ons which
may be applicable on a case by case basis to these basic processes. These are an
integral part of the actual regulations promulgated in federal registers.
An example of the application of these guidelines to a hypothetical pulp and
paper mill in the United States or Canada is shown in Table 7.4.
CANADA
Canadian Pulp and Paper Effluent Regulations and Guidelines limiting dis—
charges of suspended solids, biochemical oxygen demanding substances and ma—
terials acutely lethal to fish were promulgated under the Federal Fisheries Act
in November 1971. The limits are based on what was determined to be BPT at the
time of promulgation. They are expressed in terms of allowable discharge loadings
per unit of production for BOD5 and T88, determined for each mill on the basis of
specific unit operations; and, as a pass—fail bioassay using rainbow trout as the
test organism for toxic discharges. Details of federal effluent guidelines are
provided in Table 7.4 for bleached and unbleached kraft pulp and paper mills
producing 907 tonnes/d. As can be seen from the table, Canadian requirements are
more stringent for TSS but less stringent for BOD5.
Canadian federal requirements are such that they can be met through good in—
plant control for BOD5 and T88. Such programs are encouraged, although require—
ments can also be met using exterior treatment systems.
Toxicity requirements can be met in kraft mills through in-plant or good
secondary treatment. There is an absence of well defined BPT for toxicity control
at sulfite mills and considerable research effort is being directed to rectify
this problem.
STATE AND PROVINCIAL LIMITATIONS
NEW YORK















































































































































































































































































































































































































































































































































































Initial treatment facilities were constructed by mostmills between 1965 and
1973. During the latter part of this period the issuance of NPDES permits
commenced. A high degree of compliance with final effluent limitations has been
achieved. A very significant discharger, the Georgia Pacific Corporation, which
was not required to achieve final limits until July 1978, began operation of its
final treatment system in January 1978.
WISCONSIN
Wisconsin began its efforts to control water pollution from its pulp and
paper industry as early as 1925 through the joint efforts of the Wisconsin State
Board of Health and Committee on Water Pollution. By the late 1940's, Wisconsin
began conducting regular four year surveys and publishing a summary report of the
findings. From these reports, orders were issued to industries requiring imple—
mentation of certain best management practices (BMP) that would reduce pollutant
loadings and improve stream quality. By the late 1950's and early 1960's technology
included, but was not necessarily limited to, internal savealls for suspended
solids recovery with evaporation and burn and/or by—product recovery for spent
sulphite liquors, and instream aeration and/or retention of strong wastes during
warm weather low flow periods.
From 1968 to 1970, stream surveys were completed on the major pulp and paper
mill receiving waters which included lakes Michigan and Superior. Subsequent
orders were issued requiring additional pollutant redUCtions through the utiliza—
tion of primary treatment for paper mill wastewaters and secondary treatment for
pulp millwastewaters, or combinations thereof.
With the passage of PL 92—500, this momentum was substantially slowed in
meeting these orders until December 1974 when the NPDES permits were being issued
by the state. These new permits incorporated the original ordered limitations as
initial or interim goals with final limitations (BPT) required to be met no later
than July 1, 1977.
Of the 21 pulp and paper mills presently discharging to the Great Lakes,
only four completed the required abatement facilities by July 1, 1977. Two of
the four are sulphite pulping facilities. One of which should have its secondary
treatment facilities operational by July 1978. The other has decided to shut
down its pulping operations and retain only existing primary clarification
facilities for its paper making operations. The third mill is a deinked pulp and
fine paper operation which placed its secondary activated sludge system in operation ‘
in December 1976 but has still not been able to attain final levels. The fourth I
mill is a ground wood pulp and coated paper operation. Its secondary treatment
system was placed in operation in December 1977 and was still working out its
startup problem in early 1978.
ONTARIO
Ontario has 22 mills discharging into the Great Lakes System (12 discharging
indirectly, and 10 direct.) At these locations 24 pulping processes are used.
Six kraft pulping mills have chemical recovery systems and one newsprint mill has





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Mills 1967 — 1977 Facilities Limits
by July 1,






















































































ND — no data























PULP AND PAPER INDUSTRY
TABLE 7.6
SUSPENDED SOLIDS DISCHARGE TREND













































































































































































































































   
   













































































































   
   
  










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































formal approvals and orders were not fully implemented in Ontario until 1976.
The differences in approach in Canada and the U.S. undoubtedly reflect differ-
ences in legal tradition and public attitudes. Other differences in jurisdic-
tional achievement of abatement arise from variations in the nature of the




 7.2 IRON AND STEEL































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































   
TABLE 7. 8
POLLUTANTS GENERATED IN THE PROCESSES EMPLOYED
IN THE PRODUCTION OF BASIC STEEL
PROCESS POLLUTANTS











Steel Making Suspended Solids

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































treatment of effluent) is to be in operation by April 1979. Because existing
filtration plants were being repaired during 1977 there were higher loadings for
suspended solids and ether extractables.
  
DOFASCO
This complex will have a larger thickener for melt shops by June 1978 when
the current thickener will become a standby unit.
The wet oxidation system for





A major reduction in loadings should be achieved during 1978 with the final
commissioning of the coke oven by—product plant.
A recycle system for the Dorr
thickener effluent is currently being considered.
The current MOE objectives are
unlikely to be met before 1981.
SUMMARY




from 1967 to 1977 by the
iron and steel industries in the United States and Canada are shown on Table 7.7.
While the loading data for the steel
industry is subject to similar vagaries
cited previously
for the pulp and paper industry,
it is clear that U.S.
facilities
have achieved greater pollutant
reductions than those in Canada.
However,
production












































































































































































































































































































































































































































































































































































































































































































































































































































































































































are mainly derived from cracking operations.


















































































separation to complex chemical treatment, bio—oxidation and chemical oxidation
systems. Certain fundamental processes such as gravity separation are common to
all oil refineries.



















The segregation of wastewaters into various waste streams, according to the
characteristics of the wastewater, is practiced to varying degrees by all of the
oil refineries. The newer refineries are, predictably, more advanced in this
area. Generally, they have individual sewers or waste handling systems dealing
with cooling waters, oil wastewaters, oily process wastes, phenolic wastes, storm
drainage, marine ballast water and chemical wastes, and have facilities for
handling sludges and spent acids and alkalies. Maximum waste segregation is
essential to economical and reliable waste treatment. Most refineries segregate
phenolic foul condensates and spent caustics from main sewer systems for separate
treatment and/or disposal. Separate disposal of major cooling water waste flows
is practiced to varying degrees by mostrefineries. In general, the main waste
segregation problems are associated with: the incomplete separation of relatively
clean cooling waters from waste flows with consequent wasteful utilization of
separator capacity; the disposal of storm drainage in conjunction with process
wastes; the disposal of emulsified oily wastewaters or high phenolic oily waste
streams to gravity separation treatment systems; and the lack of emergency
holding facilities or equalization basins for accidental spills and other irregular
discharges of high strength wastes.
Process wastes directed to biological treatment facilities fall into two
general categories:
a) Sour water stripper effluent and similar high phenolic waste
streams.

































with recirculation cooling water systems.
80
  
Stream stripping of foul condensates (sour waters) to remove hydrogen sulfide
and occasionally ammonia is an essential precursor to biological treatment of
these wastewaters. Treatment and disposal of spent acids, alkalies, and sludges
vary from refinery to refinery.
PETROLEUM REEINING EEFLUENT REGULATIONS AND GUIDELINES UNITED STATES
AND CANADA
Guidelines regulating deleterious substances contained in effluent discharges
from existing refineries. and regulations controlling these substances in dis—
charges trom new refineries and additions to existing refineries, were promulgated
in day 1974 and November lq73 in the U.S. and Canada respectively.
These control measuies are based in both countries on maximum permissible
effluent loadings/day o1 deleterious substance; e.g. kilograms of phenol per
l.000 hbls of crude oil processing capacity. In addition, U.S. regulations
employ a host of tactors related to unique processing units within a petroleum
refinery. A hypothctical tuels cracking refinery employing desalting, atmospheric
and vacuum distillation. catalytic cracking, and delayed coking was Chosen to
illustrate the permissible levels of deleterious substance discharges in both
countries. The crude processing capacity of this refinery is 100,000 bblS/day.
Table 7.9 summarizes both the regulated deposits lor an existing installation and
the permissible deposits tor a new refinery of this type.
It is clear that federally imposed loading requirements on refineries are
signilicantly more stringent in the United States. There is scope in both Canada
and the U.S. to apply even more stringent standards where they are deemed necessary
to protect or maintain receiving water quality. Additionally. Canadian require-
ments contain provision for a fish bioassay as a measure of toxicity. In some
cases this may impose a more stringent requirement than is apparent from the
loading allowances. Nevertheless, the comparison of loading allowances provide a
clear indication of tighter regulatory control in the U.S.
HISTORICAL PERSPECTIVE
NEW YORK
In the mid—1960's. as a result of New York State's Pure Waters Program. oil
refineries installed wastewater treatment facilities to achieve compliance with
state water quality standards. The oil and grease. and phenol loads were re—
spectively reduced 75% and 85% and were achieved by 1973. To demonstrate progress
towards national effluent technology standards, further interim upgrading of
these facilities occurred in 1976—77. This interim upgrading reduced the oil and
grease. and phenol loads by an additional 60 to 65%. (Tables 7.10 to 7.13)
Both the Mobil and Ashland refineries have signed adjudicatory stipulations
with the State of New York and the U.S. EPA agreeing to discharge their process
wastewaters to municipal treatment facilities. This action will achieve an
additional 902 removal over the 1977 loads, satisfying BPT requirements for their
industry category. When final connection is made to the municipal treatment
works, an overall reduction of over 98% for critical parameters will be achieved









NEW AND EXISTING 100
MBL/DAY CRACKING FUELS REFINERIES
      





EXISTING NEW EXISTING NEW

































































No. of Discharge (Kg/day) Z Reduction
Jurisdiction Refineries 1967/68 1972/73 1976/77 1967-1977
Ontario 7 102 38 27 79
Ohio 4 338 * — 16 95
Indiana 2 — - 67 -
New York 2 273 42 26 91
Mirhigan '1 — 8 1 —













AMMONIA NITROGEN DISCHARGE TREND
M>.«>f Disvhargu (Kg/day) 7 Reduction
111F1‘,r1lwfl<rl) :(rIlm-rlws‘ 1967/68 1972/73 1976/77 1967—1977
(W1JF1H 7 2317 1775 622 73
(11111: 4 11521) * - 625 53
lmlimm ’ - — 527 -
va ank f 364 ** 846 474 30% increase
T‘11r'111;§.'111 S -- 3953 11+ -
“15111115111 1 *‘ — 1 —
T‘1iIms-‘mLt | - 10 3 —
‘ 11v] 1|1l‘1'11‘f§ 0111‘.’
| 111111119"! nnl‘;













































«ﬁtLI a 13,000 * — 1,738 88
11111111113. 1 — — 4,696 —
Np: E11 3 11,563 * d54 * 583 95









§fiz1r1usot1 1 ~ 16 18 —
 















(InLarim 7 31,111) 5.370 I,2»’1’ 70
01110 11 1,370 - 381 ()3
Indiana 3 — 7 2,331 —
New York 2 1,389 )2) 377 81
Michigan 5 — 8/1) 51 >0 —
Wisvons‘in 1 - ~ ‘) r
f'Iinnosotn I — h (1 —
7‘ 3 Refineries 11111v































































































































































































































































































































































































































































































































































































































































































































































































































































































































in petroleum refinery pollutant loadings to the Great Lakes are not available.
On the basis of phenol data available, it appears that a reduction of 80 to 90
percent has been achieved. Data for other parameters indicate reductions in the
order of 40 to 90 percent for the ten year period. There is room for further
improvement in all jurisdictions to meet the limits on certain parameters.
A comparison of U.S. and Canadian refineries on a discharge per production
basis for 1976—77 is provided in Table 7.14. Although U.S. effluent limits are
tighter, actual discharge loadings indicate better U.S. performance on suspended
solids, better Canadian performance on phenols, and comparable performance on

































































































































































































Ontario Ministry of the Environment
Toronto, Ontario
Robert Phoenix (Alternate for
E. Turner)
Pollution Control Branch
Ontario Ministry of the Environment
Toronto, Ontario





Bureau of Standards & Surveys











Division of Water Quality
Bureau of Water Quality Management
Pennsylvania Dept. of Environmental
Resources
Harrisburg, Pennsylvania






Minnesota Pollution Control Agency
Roseville, Minnesota
Robert Flint
U.S. EPA, Region II
Rochester, New York
Albert W. Bromberg
Division of Pure Waters






Great Lakes Regional Office
International Joint Commission
Windsor, Ontario
   
APPENDIX I
LOADINGS AND PROGRAM STATUS FOR
MUNICIPAL AND INDUSTRIAL DISCHARGERS











KEY TO APPENDIX I
















































































































































































































































































































agencies. They are as follows:
Minnesota — July to September
Wisconsin — July to September























Ohio - July to September
Indiana — annual
Pennsylvania — annual
New York — July to September
Ontario — annual
All phosphorus loads are reported annually.
 
    
COLUMN 7
— STATUS OF REMEDIAL PROGRAMS AND/OR REMARKS
A description of the discharger's compliance or status of remedial
program is given. Remarks are given where extra data has been sub—
mitted. Since, in most cases, the compliance data was submitted
separately from the loading data, the two reporting periods may not
correspond.
Some compliance information is given for parameters not
reported in columns 5 & 6. Further description of enforcement and
legal highlights can be found within the main body of the text.
The
compliance and remedial program progress reporting periods are as
follows:
Minnesota — Oct. 1 to Dec. 31, 1977
Wisconsin — Aug. 1 to Oct. 31
Illinois - July to December
Michigan — Aug. 1 to Oct. 31
Ohio — September to November
Indiana — September to November
Pennsylvania — July to December
New York - July to December






























































































































































































































































































































































































































POINT SOURCE DISCHARGE T0 REPORTED REPORTFD TOTAL EFFLUENT REPORTED LOADINUS2
V
DISCHARGER AND INDICATED 1977 FLOW
A REQUIREMENTS] (kg/d)
STATUS OF RRMEDIAL PROGRAMS2
‘5 . \
LOCATION
PROBLEM AREA’ (103m3/d) IAR‘WETEPS (kg/d) 1970 1977
AND/0R REMARKS
Industrial Grain Thunder Bay 0.8 8005 N910 kg/d 5,400 6,400 Control order pending {or pretreatment
Products Ltd.
SS or discharge 2,400 4,100 project before discharge to municipal sewer.
Thunder Bay
03
to municipal 5,000 3,500
Phosphorus sewage system 61 49
Kimberly Clark Jackfish Bay 198 8005
15,400 34,300 3|,500 Complying with existing approved program.
of Canada Ltd.,
53
9,900 5,800 8,500 Installation of abatement equipment for
Terrace Bay,
08


































Noranda Mines Ltd. —
2.7 Copper




10.1 charge to control pH and metal levels.
Nickel
1.35 -
2.5 Under control Order or Program
SS























Red Rock Twp. STP Nipigon
0.8 8005
—








1Requirements for each outfall totalled.






















































































































































































































































































































2.5 indicated. To ti









1 Failed to attain





5 quirumcnts. 'l‘o l


















ll ECSI. lss it'd. Mee
ting Interim Limits as
Phosphorus 8.7 - 6. 3 indicated.




!. Failed to attain


































00 Failed to attain
July 1977 effluent










5 Failed to attain





3 quirements. To t
ie—in to Western Lake
Harbor Superior Sanitary District STP.
1Requirements for each
outfall totalled.
2Refer to page 1—1 for
reporting periods of lo



































Not in Compliance. On land disposal
Company
system under construction. Refer to
Silver Bay








































operation remains. Sanitary waters
diverted to Western Lake Superior











































mid 19/8. Equipment delivery delays






























1Requirements for each outfall totalled.
















































pulp and tissue paper.
Primary clarifiers


















with regard to power submission and flow
measuring equipment.
Wet weather bypassing





















































































settling lagoons for blowdowns.
1Requirements for each outfall totalled.



































































































Failed to attain origin

















































































































































































































August 31, 1977. Augus
t violations noted.
Failed to attain July 1977 effluent limits.
Permit reissued by state June 30, 1977.
State issued notice of violation July 26,
1977.













Failed to attain July 1
977 Effluent Re—
quirements. As of Octo





















































241x106/ Failed to attain July 1977 effluent re—
Power Co., J.H.
hr.






























































































1Requirements for each outfall tota’ .ed.
2Refer to page 1—1 for reporting periods of loading and status of remedial program.





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































STATUS OF REMEDIAL PROGRAMS2
AND/0R REMARKS









6 *Interim limits l









6 permit issued by
December 31, 1977. Plan
t







260 Failed to attai






ine extended by state t
o









7 Failed to attain
July 1977 requirements.
Commission (Jones Harbor 58 22,670 — 6,979 Court judgment signed. State issued notice.
Island Plant) Phosphorus 755 414 304 of non—compliance June 14, 1977. Refer
to text for legal and construction dis—
cussions.
Milwaukee Sewerage - 248.8 BOD 13,600 — 4,597 Failed to attain July 1977 requirements.
Commission (South SS 13,600 - 6,655 Court judgement signed. State issued
Shore Plant) Phosphorus 453 742 534 Notice of Non—compliance June 14, 1977.
Refer to text for legal and construction
discussions.
Neenah—Menasha Green Bay 33.5 BOD 4,539* 555 291 *Interlm limits listed. Failed to attain
Sewage Commission 55 (“539* 1,218 original July ], 1977 requirements. Extended
Menasha Phosphorus 151* 37.2 36.8 permit issued by state.
  
Niagara of Wisconsin — 64.68 BOD 855 - 1,016 Failed to attain July 1977 effluent limits.
Paper Corp., SS 1,350 — 934 NPDES limits being contested in Wisconsin
Niagara Phosphorus — — 23.8 Supreme Court. Primary clarificationand
activated sludge treatment for ground wood
pulp and book paper.
IRequirements for each outfall totalled.
2









r - .t “new” F.
. A
,














DISCHARGER AND INDICATED 1977 FLOW REQUIREMENTSl (kg/d)
LOCATION PROBLEM AREA3 (103m3/d) P‘“““ETERS (kg/d) 1976 1977
STATUS OF REMEDIAL PROGRAMS2
AND/0R REMARKS
Nicolet Paper Corp., Green Bay 14.00 BOD 585 294 290 Met July 1977 effluent requirements. Dual
West De Pere SS 436 312 308 primary clarifier treatment for tissue
paper wastes.
North Park Sanitary — 4.2 BOD 170 ~ 89 Met July 1977 effluent requirements.
District
SS 170 — 84
Phosphorus 6 4.4 3.4
0conto Utility - 3.0 BOD 200 — 7 Met July 1977 effluent requirements. Some
Commission, 0conto SS 200 — 35 combined sewer overflow problems during
Phosphorus 7 3.8 2.6 wet weather.
Peshtigo, STP - 16.9 BOD 885 — 118 Failed to attain July 1977 effluent re-
SS 885 - 4,332 quirements. Enforcement action proceeding
Phosphorus 17.7 19.3 19.3 against Peshtigo and Badger Paper Co. Com—





Plymouth Utilities — 4.79 BOD — -— 159 Failed to attain July 1977 effluent re—
Commission, SS — — 193 quirements. State to issue extended permit
Plymouth Phosphorus - - 21 December 31, 1977.
Port Washington, — 4.7 BOD 344 - 95 Met July 1977 effluent requirements.
STP SS 147 — 86
Phosphorus 20 7.6 4.1
Proctor 5. Gamble Green Bay 17.30 BOD 3,434 737 731 Met July 1977 effluent requirements. Joint
Co., Green Bay SS 3,825 1,628 1,509 secondary treatment with City and internal





7 *Interim limits l









3 can only pump slu
dge from alternating
clarifiers. New plant on line March 1977.
1Requirements for each
outfall totalled.
2Refer to page I—l for
reporting periods of lo


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Permit issued November 4, 1977 cover
construction of a new fossil fuel plant.
New permit to cover operation not yet
issued as of October 31, 1977.
to
Net July 1977 effluent requirements.
Met July 1977 effluent requirements.
Net July 1977 effluent requiren-nts.
July 1977 ellluvnt requirements.
It will rovex


















































































































































































































































































































POINT SOURCE DISCHARGE TO REPORTED REPORTED TOTAL EFFLUENT REPORTED LOADINGS2
I
DISCHARCER AND INDICATED 1977 FLOW REQUIREMENTSl (kg/d) STATUS OF REMEUIAL PROGRAMS}
LOCATION





















— — discharge to lake. Major wastewater






l,780,000 Failed to attain July 1977 effluent
Zion
BTU/day - — —
requirements. “.5. EPA issued order
Aug. 19, 1977. Discharges cooling
waters to lake. Filter backwash SS.















- 153 divert discharge out of Lake Michigan
Total iron
151





— — Met July 1977 effluent requirements.
Waukegan
Harbor
Pre‘ ntly under litigation for past
discharges resulting in PCB contamina—
tion of bottom sediments in Waukegan
Harbor. Refer to text for legal actions.
U.S. Steel Corp. —
10 Total iron
60












1Requirements for each outfall totalled.












































































































































































































































































































































































































































































































































































































































State issued administrative order July
25, 1977 to submit preliminary plans
by Nov. 30, 1977.
Failed to attain July 1977 Requirements.
Notice of violation issued Sept. 15, 1977.
Plans for misc. wastes treatment system
approved.
*Interim limits listed. Did not meet
original July 1 limits. ESCL was issued
June 15, 1977. Meeting interim limits.
Failed to attain July 1977 effluent
Requirements for Zinc and Ammonia.
Anmonia violation in adjueation.
Did not meet July 1977 effluent Re—
quirements. Enforcement action pending.
Failed to attain July 1977 effluent Re—
quirements. Order issued by ISPCB.
iRequirements for each outfall totalled.

















































































































































































































































































































































































































































































































































































































































































July 1977 effluent Requirements.
63.3 Met July 1977 effluent Requirements.
80.4 Non—compliance with schedule — admin—
5.9 istrutive order was issued.
17.18
4.29
Met July 1977 effluent limits.
43,750 Failed to attain July 1977 Effluent Re“
3,542 quirements. Sampling operation by U.S.
8.05 EPA and maintenance problems. Notice









Failed to attain July 1977 effluent
Requirements. Phosphorus discharge






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































'l‘O'l'Al. ‘l.UlLN'l‘ RliI’OR'l‘lil) LOADINCs"




























































































































































’lRequirements for each outfall totalled.






















































































































































































































































































































































































































































































































































































































































































































































































_ﬁ§omjng, WWTP ~ A
}Kequiremcnts for uavh ouLfalI (014110










































(111d sLatus of 1‘ ’1Ii.11
 









































































































































































Failed to attain July 1977 Effluent Requirements.
$150,000 fine paid. Final order issued Sept. 30,
1977.
Met July 1977 Effluent Requirements.
Met original July 1, 1977 Effluent Limits. Failure
to submit combined sewer report.





Failed to attain July 1977
Extended permit issued
Met July 1977 Effluent Requirements.
Failed to attain original July 1, 1977 Effluent
Limits. Notice of violation issued July 5, 1977.















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Hercules, Inc. Harbor Beach Bay 2.4 pH
6.0-9.0


















Michigan Sugar Co., Saginaw Bay
1.192 B0D5
2,410


















Michigan Sugar Co., Saginaw Bay
11.66 8005
2,104




— 288 quirements. August violations noted. Operation
NH; — — 77.8 level achieved September 1, 1977. Discharges
pH 6.0—9.0 ~ 7.8-8.4 on seasonal basis from late September through
early February.
Michigan Sugar Co., Saginaw Bay 1.90 BODs 562.5 - 53.1 Met July 1977 Effluent Requirements. Seasonal dis—
Sebewaing
TSS
562.5 — 297 charge begins during late August for a few months.
Monitor Sugar Co., Saginaw Bay 16.92 8005 67.8 — 1,810 Did not meet original July 1, 1977 Effluent Re—
Bay City
TSS
253.8 — 838.2 quirements. Extended permit issued. Operational
NH3
—
— 177.1 level achieved Sept. 1977. August violation (BODs)
pH
6.0-9.0 — 7.1-8.6 noted. A seasonal discharge occurs between Sept.
and February of each year.
Midland, NWTP Saginaw Bay
27 BOD5
197









1Requirements for each outfall totalled.



















































































































































































































































































































































































































































































































































































































































































STATUS OF REMEDIAL PROGRAMS2
1977
AND/0R REMARKS
Met July 1977 Effluent Requirements.
*Interim limits listed. Failed to attain July 1977
Effluent Requirements. Extended permit issued











Final order issued on Sept. 23, 1976. Plant sche—
duled to shut down Sept. 1978 as required by Final
Order of the Michigan Water Resources Commission.
12 Net July 1977 Effluent Requirements.
9.3
64
37 Met July 1977 Effluent Requirements.
2.4
17
1Requirements for each outfall totalled.
2Refer




































































































































































































































































































































































































































A “' h IT. ,_,I‘_.;.. ﬁnned“, wa».
Wa‘—ma.a_ x_- ._ -. . A
I. < H ‘ ‘4 A A u
. A ‘ ‘—




































































































































































































































































































































































































































































































































































































































































































































































































































































































































St. Marys River 42
Sturgeon Falls, STP — 6.81

































































operation plant in oper
a—
tion.
Control orders issued in 1977 for all active
and idle mining properties requiring treatment
of waste and drainage for removal of radium, heavy
metals and nitrates.
Study of municipal requirements recommends second
plant to be built for f
uture growth. Under re
view
by municipality. Satisfactory effluent treatment.




New sewage system under construction. Completion
anticipated by 1979. Unsatisfactory effluent due




2Refer to page 1—1 for
reporting periods of lo








































































1Requirements for each outfall totalled.














W P ETERS REQUI
REMENTS‘ (kg/d)
STATUS OF REMEDIAL PROG
RAMS2





0 In compliance wit
h approved program.
Canada Ltd., Chlorides 770,000 561,000 523,000 No economic technology available for
Amherstburg Phosphorus 147 73 0 reduction of dissolved solids.




Allied Chemical, Upper St. 18 Phosphorus 18 <1 < .1 Under control order or program approval.
Corunna
Clair River


























SS — 210 182 for improved treatment or expansion.















0 reduction of diss
olved solids.
Ammonia — — 468


















1 Expansion to 82
x 105m3/d under con—
SS
— 955 74
































































































































































































































































































































































































































































































































































































































































































































































































































STATUS OF REMEDIAL PROGRAMS2
AND/0R REMARKS
future growth of municipality.
unticlpuled by mId 1979.
Completion
Complete; evaluation of treatment
fucillties planned.
In compliance with Remedial Program.
SatIsfacLory treatment.
In complianve with Remedial Program.
Substantially in compliance.
Not meeting Effluent Limits. Requirement
and direction to build wastewater treat—
ment plant served.

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Oil & Grease 30 mg/L





















































which includes this pla
nt. Discharges
treated process wastes and non contact






* Interim Limits (Jan.
1978). Failed to
attain July 1977 Efflue
nt Requirements.
Final order issued Sept. 30, 1977.
National Steel Corp. ha
s paid $500,000.00
out of a $1,250,000.00
settlement for
non—compliance with July 1, 1977 which





discharging partially treated water.
Central treatment proce
ss required to be
operational by 1978.




2Refer to page I—l for















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Cooling water discharge only.
Interim limits listed.
Failed to attain



















































































































































































































































































































































































































































































































































































































































































































2Refer to page 1-1 for
reporting periods of lo




















































































Met July 1977 Effluent Requirements.
Seasonal discharge late September and
lasts for about 2 months.
Failed to attain July 1977 Effluent
Requirements. State preparing final order.
Did not meet original July 1, 1977
Effluent limits. Notice of violation
issued Oct. 18, 1977. Facility attained
operational level Nov. 23, 1977.
Failed to attain July 1977 Effluent
Requirements. State is preparing final
order.
Met July 1977 Effluent Requirements.
* Interim limits listed. Failed to attain
July 1977 Effluent Requirements. Final
order issued Oct. 30, 1977. Meeting
interim limits.
 














































































































































































































































































































































































































































































































































































































































































































































































































































POINT SOURCE DISCHARGE T0 REPORTED REPORTED TOTAL EFFLUENT REPORTED LOADINCS2










SS 21 — 17.6
AL—TOT
5,000 ug/L - 1,000 Ug/L
Selfridge AFB, —
11.4 3005
137 - 276 Failed to attain July 1977 Effluent Level.
Mt. Clemens
SS




Trenton, WWTP Detroit River 18.4 BOD5
851 —
166 Met original July 1, 1977 Effluent
Phosphorus
— 88





Union Camp Corp., —
N/A N/A
N/A







Clinton River N/A N/A
N/A
N/A N/A Met July 1977 Effluent Requirements.
Wayne County,
Detroit River 272 3005
9.457 — 3,000 Met original July 1, 1977 Effluent
Wyandotte, WWTP
Phosphorus

























370 Met original July 1, 1977 Effluent
Trenton
SS






















N/A N/A Failed to attain July 1977 Effluent
Utility Authority,
Requirements. Final order issued
1Requirements for each outfall totalled.



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































* Interim Limits listed. Failed to attain
July 1977 Effluent Requirements. ECSL
issued Oct. 1977. Meeting interim limits.
Failed to attain July 1977 Effluent
Requirements. Violating chlorine residual
limits.
* Interim Limits listed. Failed to
attain July 1977 Effluent Limits.
Industrial users reportnot submitted.
ECSL issued Oct. 7, 1977. Meeting
interim limits.
Met July 1977 Effluent Requirements.
Failed to attain July 1977 Effluent
Requirements. Notice of violation
issued Nov. 29, 1977.
Failed to attain July 1977 Effluent
Requirements. Notice of violation
issued Nov. 29, 1977. Inadequate 1977
data due to adjudication.
Failed to attain July 1977 Permit
Requirements. Notice of violation














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Oil 5 Grease 1
8 —
























32 ECSL issued Sept
. 9, 1977. Meeting
interim limits.
1Requirements for each outfall totalled.
2Refer to pa






































































































































































































































































































































































































































































































































































































































































































































































































































































2Refer to page 1:1 for
reporting periods of lo


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Under program approval or control order.
Phased out as of September 1977. Flows












Company has been reques
ted to upgrade











































































































































































































































































































































































































































































































































































































































will improve phosphorus discharges.
Will optimize operation by 1979.
Treatment system prone to upset caused
by organic overload.
Expansion to 218 x lOama/d under
development. Extended ouLfall to Lake
Ontario under construction. Completion
for both projects anticipated by 1980.
Unsatisfactory phosphorus treatment for
1977.
Satisfactory treatment. Expansion to
409 x 103m3/d under development for
future growth of municipality.
Satisfactory treatment. Expansion to
908 x 103m3/d under development for
future growth of municipality.
Satisfactory treatment.
Operation of phosphorus removal equipment
under review. Expansion to 13 x 103m3/d
under development with tentative completion
by 1979. Unsatisfactory phosphorus
treatment during 1977.
1Requirements for each outfall totalled.
2Refer to page I-l for
reporting periods of lo
ading
3Includes indirect dischargers.





































































































































































































































































































































































































































































































INDICATED V 1977 FLO
W PARAMETERS REQUI
REMENTS) (kg/d)
























— Under program app






















Oakville - 20.2 8005 — "6 57 Satisfactory treatment. Expansion
(Southeast), SS — 75 77 under construction for future growth of































The variation in BODs i
s due to Operational
Ltd., SS 6,803 14,800 10,000 problems with the spent sulphite recovery
Thorold 8005 18,140 30,400 24,090 system. As the mill complies with the
BOD5 discharge will be reduced more
consistantly.
Orangeville, STP - 6.8 BOD5 — 20 27 Satisfactory treatment.
SS — 34 34
Phosphorus 6.8 9 6.8











2Refer to page I—l for
reporting periods of lo















































































































































































































































































































































































































































































































































































































































900 In compliance w



























































East side filtration plant stage II to be
in operation in April
1979 for further
removal of Susp. solids, oil, iron and
phosphorus. East Side
Filtration Plant,
No. 3 bloom, and Billet
filtration plant







































































































































































































































































































































































































































































































































































































70 New plant under
construction. Estimate
d






























Oil & Grease 20
1 —
7.9
Alexander Bay, - 1.64 BODs 84.5 — 12.0 Net July 1977 Effluent Requirements.
STP
SS 84.5 — 10.1
Allied Chemical Buffalo 54.1 COD 590 162 111 Failed to attain July 1977 Effluent
Buffalo Corp., River 011 5: Grease 36 46 34 Requirements for reporting period.
Buffalo TKN 24 13 2.9 Effluent violations noted.














Allied Chemical Upper Niagara 22.0 BODs — — 53 Met July 1977 Effluent Requirements.
Corp., River
C00 75 - 79 Minor COD violation due to operational
Plastics, SS 110 — 21 problems.
Tonawanda
Allied Chemical Upper Niagara 21.6 Set. Solids _ — 0.1 Failed to attain July 1977 Effluent
Corp., River
Oil & Grease 32 — 36 Requirements. However, facilities
Semet—Solvay,
TNH; 115 — 170 completed and in operation. Operation








CN 5.4 - 0.96
1Requirements for each
outfall totalled.
zRefer to page 1‘1 for
reporting periods of lo





































































































































































































by State. Possible ECS
L. To connect






























































































POINT SOURCE DISCHARGE T0 REPORTED REPORTFD TOTAL EFFLUENT REPORTED LOADINGS2
DISCHARGER AND INDICATED 1977 FLOW ‘ REQUIREMENTSl (kg/d) STATUS OF REMEDIAL PROGRAMS2




8005 785 — 125
(cont'd)







Ashland 011 Upper Niagara 7.42 011 & Grease 454 176 242 Met July 1977 Effluent Requirements. To
Inc., River
TNH; 1,178 617 444 connect to municipality.
Tonawanda

























Avon, STP Rochester 4.7 BODs 312.7 — 166 Vet july 1977 Effluent Requirements.
Embayment SS 312.7 — 140





— 1,136 Failed to attain July 1977 Effluent
SS
1,066
- 804 Requirements. Sewer separation underway.
Phosphorus
-
106 82 Facility design in progress. Facility
plan for phosphorus removal approved
by EPA.
Batavia, STP
Lower Niagara 11.1 BOD5
—




- 383 Facility plan for Phosphorus removal due
Phosphorus
—
116 127 Feb. 1978.
Black Clawson —









































































































































































































































































































































































































































































































































































































































































































Requirements. New secondary plant
under construction. Ex
pected completion
Sept. 1978. Refer to t
ext for further
details on construction status.






Met July 1977 Effluent Requirements.
Seasonal discharge.
Met July 1977 Effluent Requirements.
1Requirements for each outfall totalled.
2Refer to page 1:; for
reporting periods of lo


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































STATUS OF REMEDIAL PROG
RAMS2
LOCATION PROB






















compliance date to March 1979.





Phosphorus — 6.6 13 construction completion April 1978.
Diamond - 9.71 Set. Sol. - - 5.2 ml/L Met July 1977 Effluent Requirements.
International PCB'S - — N/A
Corp.













1 Failed to attain
July 1977 Effluent
Coke Corp., River Chloride — 3,675 Requirements. Show cause order being
Buffalo SO“ — — 450 prepared.
Sulphide — — 0











CN 4.4 - 4.0
Dresser - 0.76 NH; 1.2 - . 2 Met July 1977 Effluent Requirements.
Industries Inc., SS 12 —












1Requirements for each outfall totalled.



















































Set. Sol. — - 0.1 m1/L


































164 for reporting p
eriod.
Ba 50 45 40












































Upper Niagara - 59.2
TOC
— — 2
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reporting periods of lo



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































* Interim Limits listed












































































































































































































































































































































































































































































































































































































































































































































STP. Permit to be reissued by State.
Met July 1977 Effluent
Requirements.
Failed to attain July 1977 Effluent




Met original July 1, 1977 Effluent Limits.






* Interim Limits listed. Did not meet
original July 1, 1977 Effluent Limits.
ECSL issued. Facility plan for upgraded
facility under preparation.
Met July 1977 Effluent
Requirements. Minor
Violation noted for reporting period.
 
1Requirements for each outfall totalled.

































































































































































































































































































































































































































































































































































































































































































































1Requirements for each outfall totalled.






































































































































































































































































































































































































































































































































































































































































Did not meet original July 1, 1977
Limits. ECSL issued. Adjudicatory
hearing pending. Therm
al violations.


























Met July 1977 Effluent
Requirements.
Met July 1977 Effluent
Requirements.
Met July 1977 Effluent
Requirements.
Met July 1977 Effluent Requirements.
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































   


















    
. . duﬁﬁmaawn .5. ,,..
  
1           
LAKE SUPERIOR
AVERAGE ANNUAL P i



















































































































































































































































































































































































































FLOW TOTAL PHOSPHORUS CONCENTRATION
NAME OF PLANT (103m3/day) LOADING (kg/day) (mg/L)
1976 1977 1975 1976 1977 1975 1976 1977
STATE OF MICHIGAN
A1bion* 7.7 — 6.7 18.5 — 8.4 2.4 — 1.2
Battle Creek* 45 50 48 54 41 78 1.2 .9 1.6
Benton Harbor* 39.9 36.8 36 143 52 46 3.6 1.4 1.3
Big Rapids* 4.4 5.4 4.9 6.6 10 7.3 1.5 1.6 1.5
Buchanan* 4.3 — 4.0 2 — 4.0 .5 — 1.0
Cadillac* 4.4 5.9 5.8 7.3 7 8.0 1.7 1.2 1.4
Charlevoix* 1.1 — - 2 — — 1.8 — -
Coldwater* 8.6 9.2 6.9 8.4 8.0 9.0 1.0 0.9 1.3
Delta Twp.* 8.0 8.7 7.3 65 6 9.0 8.2 0.7 1.2
Dowagiac* 4.8 3.4 — 12 2 — 2.5 0.7 —
East Lansing* 38.9 43.1 29.5 72 46 27 1.8 1.1 0.9
Escanaba 7.4 7.7 6.6 11.6 23 15 1.6 3.0 2.3
G1adstone* 2.9 - — 5 - — 2.0 — —
Grand Haven* 14 13.7 12 16 13 9.6 1.1 0.9 0.8
Grand Rapids* 191.4 169 169 554 576 689 2.9 3.1 4.1
Grandville* 9.4 10 8.6 12 12 18 1.3 1.2 2.1
Greenville* 3.6 — - 2.6 — — .7 - —
Hillsda1e* 4.8 5.2 4.2 17 18 20 3.5 3.5 4.8
Holland 5.2 15 3 18.7 12 11 18 .8 0.7 1.0
Ionia* 6.8 — - 23 — - 3.4 — —
Iron Mt. Kingsford* 7.2 6.9 6.9 42.1 — 38 5.9 5.4 5.5
Jackson* .2 57 51.4 70 50 46 1.3 0.9 0.9
Kalamazoo* 127 127 , 224 261 420 1.9 2.3 3.3
Lansing* 95 (95) ' 139 135 (135) 1.4 1.4 (1.4
Ludington 8.3 9.8 7.7 16 29 23 1.9 3.0 3.0
Manistee* 3.2 ~ — 9.7 — — 3.0 — —
Manistique* 9.1 — — 20.6 — — 2.3 ~ —
Marsha11* 8.7 11 7 18.3 35 6 3.0 4.0 0.5 0.2
Mason* — — 3.4 — — — — — —
Menominee* 9.4 - 9.3 11 — 11 1.2 — 1.2
Muskegon Co.* 107.5 107.8 102 5.4 11 10 .05 0.3 0.1
Niles* 11.5 13 1 — — — — — — -
Paw Paw Lake* 5.0 — — 31.1 - — 6.2 - —
Petoskey* 2.8 — — 4.4 — — 1.6 — —
South Haven* 8.3 8.36 — 32 55 — 3.9 6.6 -
Sturgis* 5.1 5.26 6.7 13.8 14 17 2.7 2.6 2.5
Three Rivers* 4.5 4.7 4.1 8.3 4 2.8 1.8 0.8 0.7
Traverse City* 10.2 10.5 9.5 6.5 7 6.7 .6 0.7 0.7
Wyoming* 44 45.6 45.8 124 53 119 2.8 1.1 2.6
         
( ) — Estimated values for direct dischargers based on previously reported data.
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1975 1976 1977 1975 1976 1977 1975 1976 1977
STATE OF WISCONSIN















































































































































































































































































































































































































































































































        


























































































































































































































































































































































        
 
































































Buena Vista Twp.* 5.8 — 4.0 10 — 5 1.7 — 1,3
Cheboygan 3.4 — — — — — _ _ _
Flint* 167 168 9 126.4 — - — — _ -
Flushing* 7.0 — - 7.6 — — 1.1 — _
Genesee No. 2 — — 68.6 — — _ _
Genesee No. 3* 11 8.5 6.6 — 12 8 - 1.4 1.2
Mackinac Island 1.3 — (1.3) 1.3 — (1.3) 1.0 — (1.0)
Midland* 29.3 30.2 27 26 25 (24.3) 0.9 0.9 (0.9)
Mt. Pleasant* 11.7 12.2 81.5 — — — — —
Owosso* 11.8 11.5 7.1 — — — — — —
Rogers City 3.1 - (3.1) 3.6 — (3.6) 1.2 - (1.2)
Saginaw* 106 125 8 101 239 136 (121) 2.3 1.2 1.2
Saginaw Twp. — — 96.5 — 136 69 — — 0.7
St. Ignace 3.4 — — — — - — — -
Sault Ste. Marie 12.3 i 10.7 12.5 48.9 45 64 4.0 4.2 5.1
Zilwaukee* 9.6 : 9.8 5.5 14 16 9.3 1.5 1.6 1.7
PROVINCE OF ONTARIO
1
Aurora* 7.1 9.5 10.9 9 7 8.6 1.2 0.8 0.8
Barrie* 18.6 19.1 21.3 18 11 21.3 0.9 0.6 1.0
Blind River* - - 0.5 - — 2.3 - — 4.6
Collingwood 10.9 14.4 13.2 34 36 40 3.1 2.5 3.0
Elliot Lake* 2.8 2.8 3 10 11 10 9 3.4 3.9 3.6
Goderich 8.0 6.4 7.3 19 17 18 2.4 2.6 2.5
Kincardine 1.7 1.6 1.6 6 2.8 5 3.6 1.7 3.1
Listowe1* — 5.1 l — 28 5.5 — 4.5 5.5
Little Current* - — 0.8 — — 3.2 - — 4
Meaford 2.3 2.8 2.8 5 5 5 5 2.0 1.8 2.0
Midland 7.3 7.7 8.2 47 60 40 6.4 7.7 4.8























Owen Sound 16.0 19.6 14.6 16 25 15 1.0 1.3 1.0
Penetanguishene 2.5 3.3 3 3 3 2 7 1-2 0-75 0-9
Penetanguishene*

































































* — Indirect Dischargers.
II-5
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1975 1976 1977 1975 1976 1977 1975 1976 1977
STATE OF MTCHIGAN
Adrian* 27.3 13.2 12.6 99. 90. 94. 3.6 7 l 7.5
Algonac 2.5 — N.A. N.A. N.A N A — — —
Ann Arbor* 60.5 72.0 — 141.7 174. — 2.3 2.2 —
Detroit 3623. 3618. 3040. 12940. 11290. 10336 3.6 3.2 3.4
East China Twp.* 1.6 — N.A. N.A. N.A. N.A. — — —
F1ushing* - - 3.0 — — 2.4 - — 0.8
Grosse Ile Twp.
Wayne Co. 7.4 7.2 7.2 y 19 12. (12) 2.6 1.9 (1.9) 1
Harbor Beach 1.5 (1.5)) 7 - (7) 4.7 - (4.7) ‘
Marine City 3.2 — (3.2)? 5.5 — (5.5) 1.7 - (1.7)
Marysville 2.1 7.7 7.1 7.8 9 7. 3.7 1.1 1.0
Monroe* 56. 49.2 49.7 60 4 27 30. 1.1 0.5 0.6
Mt. Clemens* 17. 18.1 16.2 T 64 72 68 .4 4.1 4.2
Pontiac* 70. 75. 98.8 L 44 7 46. 22 § 0.6 p 0.6 i 0.2
































































































































































































































































































































   
 
 




































































































































































































































































































































































































































































































































































































































































































































































































( ) — Estimated values for direct dischargers based on
* — Indirect Dischargers.
previously reported data.
   
































1975 1976 1977 1975 1976 1977 1975 1976 1977
STATE OF OHIO cont’d.
North Olmstead* 1 19.0 21.9 33.3 142.5 61.3 22. 7.5 3.0 1.0
North Royalton* 1 1.4 2.8 3.1 1 — 1.7 3. — 1.3 1.3
Norwalk* 1 6.4 8.5 8 9 60.0 61.1 76. 9.4 7.7 8.5
Oak Harbor* 1 3.0 3.6 — 18.3 5.9 - 6.1 1.8 —
Oberlin* = 6.0 5.0 5 7 — 14.4 8. — 2.8 1.8
iPainesville 1 14.6 15.8 16 6 17.6 15.3 14. 1.2 1.0 0.8
Paulding* 1 2.6 2.41 14.6 5.97 — 5.6 2.5 —
Perrysburg* 1 5.3 5.5 — — 4.1 — — 0.8 —
Port Clinton 4.9 6.4 (6.4) 4.9 2.6 (2.6) 1.0 0.5 0.5
Ravenna* 1 7.6 6.3 6. 6.1 5.6 13. .8 0.9 2.3
1 Rocky River S.D. #6 1 36.0 32.2 35 8 43.2 35.9 26. 1.2 1.1 0.8
1 St. Marys* ? 4.5 4.3 — 21.6 11.8 — 4.8 3.2 —
Sandusky 1 40. 42.9 38.7 - 35.8 32. - 0.8 0.8
Solon Central* 1 6.3 6.1 6. 30 84.1 82. 4.7 12.8 11.6
Strongsville* 1 4.7 6.2 5.9 - 11.2 11. - 1.6 1.4































































































































































































































































































































































































































































































































































































































































































































Corruna 1.2 1.3 1.3 1 2 0.9 1.0 1.2 0.7
Moore
Courtright — - 0.2 — — 0.3 — - 1.5
Nanticoke — — 3. — - 2.72 — - 0.9
Point Edward 1.3 1.7 1.9 4. 5. 4.1 3.5 2.4 2.2
Port Dover 3.7 5.5 (5.5) l. 5. (5.5) 0.4 1.0 (1.0)
Raleigh — Ont. Hosp. — — 0.6 — — 0.45 — — .75
St. Thomas* 18.0 17.6 18.6 15. 13. 20.4 0.8 0.8 2.0
Sarnia 39.0 43.7 38.1 19. 49. 34. 0.6 1.1 0.9
Simcoe* 9.1 8.9 10.4 8. 7. 8.2 0.8 0.8 0.8
        
( ) — Estimated values for direct dischargers based
* — Indirect Dischargers.
on previously reported data.
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LAKE ONTARIO
AVERAGE ANNUAL P
FLOW TOTAL PHOSPHORUS CONCENTRATION
NAME OF PLANT (103m3/day) LOADING (kg/day) (mg/L)
1975 1976 1977 1975 1976 1977 1975 1976 1977
STATE OF NEW 155K
Alexandria Bay 1.2 1.6 1.6 1. — (1.0) 1.2 — (1.2)
Amherst S.D. #1 29.3 27.4 30. 29. 133.6 (147) 1.0 4.9 (4.9)
Amherst S.D. #16* 28.9 33.4 35. 121. 130. 142. 4.2 3.9 4.1
Auburn* 38. 42.4 35.5 36. 106. 82. 1 2.5 2.3
Avon* - - 4.7 — — 2. - — 0.4
Batavia* 15. 13. 11.1 167. 115.6 127. 11.8 11.3 11.4
Brighton
Allen Creek Plant 21. 22.7 23.4 59. 48. 38. 2.8** 2.6 1.6
Richs Dugway Plant 6.4 7.3 4.9 18. - 6. 2.8 — 1.2
Buffalo Sewer
Authority 649.8 661.2 665. 1648. 1517.7 1796. 2.5 2.3 2.7
Canandaigua* 8.4 9.2 8.7 21. 23. 5. 2.5 2.5 0.6
Canastota* 5.6 — 4.9 16. — 8.7 2.8** _ 1.8
Canton 4.6 7.5 4.7 13. 62.2 (62.2) 2.8** 8.3 (8.3)
Cape Vincent 0.4 .54 0.5 0 9 - (1 3) 2.8** — (2.8)
Carthage-W
Carthage* 8.1 — 12 5 23. — 12. 2.8** — 1.0
Cayuga Heights* 5.1 5.8 5 3 15. 13. 5.4 2.8** 2.2 1 0
Chili* -
Gates~Chili-0gden
Plant 40 3 43.2 45 4 132. 147. 159. 3.3 3.4 3.5
Clay
—Cicero David Rd.* 10.6 — — 37. — — 3.5 - -
-Morgan Road* 12.8 — — 34. — — 2.7 — —
Conesus Lk. S.D.* - — 2.5 — — 10. — — 4.
Dansville* 4.2 3 5 3.7 13. 6.6 13. 3.2 1.0 3.5
Davis Road* — — 9.24 — ~ 52. — — 5.6
Depew* 9.5 11.4 - 37. 48.6 — 3.9 4.3 —
East Aurora* 6.2 6.8 — 17. 23.2 — 2.8** 3.4 -
Fairport* 5.3 3.2 4.6 15. — - 2.8** - —
Fulton* 9.9 11.0 15.5 77. 34. 58. 7.8 3.1 3.7
Geneseo* — — 2.5 — — 9. — — 3.6
Geneva* 10.3 10.4 10.5 36. 17. 33. 3.5 1.6 3.1
Irondequoit*
N. St. Paul S.D. 3.7 4.4 3.2 10. — - 2.8** — —
Irondequoit
Northeast S.D. 7.0 7.6 7.9 19.5 — (22) 2.8** — (2.8)
Ithaca* 23.1 25.3 5.6 64. 87.3 19. 2.8** 3.4 3.4
( ) — Estimated values for direct dischargers based on previously reported data.
* — Indirect Dischargers.
** — Actual plant data not available: the concentration of 2.8 mg/L is the average
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1975 1976 1977 1975 1976 1977 1975 1976 1977















































































































































































































































































































































































































































































































































































































































































































































































               
LAKE ONTARIO (CONT’D.)
AVERAGE ANNUAL P
FLOW TOTAL PHOSPHORUS CONCENTRATION
NAME OF PLANT (103m3/day) LOADING (kg/day) (mg/L)
1975 1976 1977 1975 1976 1977 1975 1976 1977
PROVINCE OF ONTARIO
Ajax* 6.4 11.7 11.4 28. 18. 34.1 4 5 1.5 3 0
Augusta
DuPont* - — 0.1 — - 0.1 — — 1.0
Bath* — — 0.6 — - 1.8 — — 3.
Belleville 32.0 41. 36.3 67. 58. 29.1 2.1 1.4 0.8
Brockville 17.3 18 2 17.7 40. 25. 17.7 2.3 1.3 1.0
Burlington Skyway 43.2 54.1 59. 86. 60. 48. 2.0 1.1 0.8
Burlington
Drury Lane 8.5 6.8 7.3 30. 26. 7.3 3.6 3.8 1.0
Elizabeth Gardens 4.0 4.3 (4.3) 19. 17. (17.) 4 7 4.0 (4 0)
Caledon*
Bolton — — 3.7 — - 9.1 — — 2.5
Campbellford* 5.5 5.5 5.5 3. 5. 5.5 0.6 0.9 1.0
Cobourg 12.8 14.0 13.2 24. 24. 23.6 1.9 1.7 1.8
Cornwall 46.4 52.7 56.3 110. 140. 247.9 2.4 2.7 4.4
:3 Long Sault 1.1 1.1 1.1 3 2 1.8 2.7 1.8 1.6
a; Deseronto* — — 0.7 — — 2.3 — — 3.3
:£ Dundas* 11.4 8.3 7.3 50. 12 7.7 4.4 1.5 1.1
g i; Ernestown* — — 3.6 — — 8.6 — — 2.4
1“ Ford Motor Co. 1.3 - 1.3 3. — 2.7 2.2 - 2.1
7'3; Fort Erie 11.4 12.7 13.8 35 11. 21.8 3.1 0.9 1.6
[ﬁi§ Grimbsy
4%} Biggar Lagoon 1.7 0.5 0.6 5. 0.6 0.9 2 9 1.1 1.5
01‘ Grimsby Beach* — — 0.2 — — 1.4 — 7.
;§' Baker Rd. — — 9.3 - — 24.1 - — 2.6
Halton Hills* 8.0 9.1 10.9 35. 23. 18.2 3.7 2.5 1.7
Hamilton 240. 255. 253.8 507. 410. 329.2 2.1 1.6 1.3
Iroquis 3.3 0.9 2.8 12. 3. 4.1 3.7 3.5 1.5
Kingston 56.1 59.2 58.1 140. 47. 52.2 2.5 0.8 0.9
Kingston Twp. 7.7 10. 10.9 20. 17. 18.6 2.6 1.7 1.7
Lincoln 1.4 1.4 1.7 8. 6. 10.4 5.5 4.2 6.1
Lindsay* 10.6 11.8 9.5 30. 13. 12.3 2.7 1.1 1.3
Markham* 4,7 5.6 5.5 20. 11. 6.8 4.4 2.0 1.2
Metropolitan Toronto
Humber 341.7 341.3 343.7 410. 320. 317.8 1.2 0.9 0.9
Main 778.2 832.7 698.3 2650. 880. 599.3 3.4 1.1 0.9
Highland Creek 105.9 121. 133. 480. 130. 200. 4.5 1.1 1.5
North Toronto* 38.6 39.5 39. 23. 30. 25. 0.6 0.8 0.6
( ) — Estimated values for direct dischargers based on previously reported data.
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1975 1976 1977 1975 1976 1977 1975 1976 1977
PROVINCE OF ONTARIO
cont’d.
Millhaven Fibres* — — 0.3 — - 0.2 - 0 7
Milton* 5.2 7.1 6.8 20. 17. 16.8 3 7 2.4 2 5
Mississauga
Clarkson 42.4 36.4 45. 250. 116. 77.2 6.0 3.2 1.7
Lakeview 148.0 178.8 172.5 620. 609. 326.9 4.2 3.4 1.9














































































































































































































































































































































































































































































































































   
INTERNATIONAL JOINT COMMISSION

























































































































































































































































































































































































































































































































































































































































































































































































































The Hanna Furnace Corporation manufactures pig iron in several
grades.

























Cyanides must be reduced somewhat
in order to satisfy water quality
requirements.
— Entry for Rio Algom Ltd. under TOTAL EFFLUENT REQUIREMENTS AND
REPORTED LOADINGS, the units uci/d should be PCi/d.
- Entry for Imperial Oil under REPORTED LOADINGS — delete ug/L
— Delete page - same as page I-65
- Entry for Tend-R-Fresh Poultry under REPORTED 1977 FLOW - 2,730,000
should be 2.73 -
— Entry for Bucyrus, STP under REPORTED 1977 FLOW - 224.5 should be
6.0
- Entry for Abitibi Provincial Paper Co., under TOTAL EFFLUENT
REQUIREMENTS for SS - 39 should be 1,360 and for 3005 — 130 should
be 4,536
- Entry for Beaver WoodFibre Co. Ltd., under TOTAL EFFLUENT
REQUIREMENTS for SS - 23 should be 998 and for 8005 - 48 should be
2,994
- Entry for Domtar Fine Papers Ltd., Thorold under TOTAL EFFLUENT
REQUIREMENTS for SS — 273 should be 354 and for 8005 - 796 should
be 354
- Entry for Domtar Construction Materials Ltd., Thorold under TOTAL








































































































   
